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NEW YORK, JUNE 26, 1897. 


THE TELEPHONE CONVENTION, 

The convention which has just finished its sitting at Detroit, was 
in some ways an unexpected success. It developed conclusively 
the fact that there is a widespread desire for union on the part of 
the independent exchange companies and that they are almost unan- 
imous in their ideas as to the best means for securing an effective 


consolidation of their interests. 





The convention was marked by an air of businesslike earnestness. 
While many points that were raised were discussed at length ard 
even with heat, there was at no time even a tendency displayed to 
That its 


action was effective is a fact which will certainly have to be reck- 


split the convention or to make its action ineffective. 


oned with in future. 





It was in many respects a remarkable gathering. Consisting, as 
it did, of men from all sections of the country, no two surrounded 
by precisely the same conditions, the unanimity of opinion and 
The char- 


acter of the men themselves was well displayed by the constitution 


desire exhibited by the delegates was truly marvelous. 


This vigorous document is a strong 
While 
it is not, perhaps, perfect, it forms, at any rate, the basis for what 


which they finally adopted. 
bond of union between those who have subscribed to it. 


will be a strong working organization. 





It is pleasant to be able to record the fact that the convention 
was an entire success. Indeed, it succeeded beyond the expecta- 
tions of many who went to Detroit. It is too early as yet to pre- 
dict fully the final outcome of the action taken there, but there is 
no doubt that the new association can make a formidable showing 
either in defense or offense. 

The next meeting of the association will probably be held in the 
Eastern States, and will unquestionably show that much good work 
has been done in the interim. At present the main strength of the 
independent telephone movement seems to lie in the central part 
of the country. It is to be hoped that by next June it will be 
possible to chronicle a great extension, both of the exchanges them- 
selves and of interest in the movement which they represent, in the 
East. 

The officers and advisory board are men of wide knowledge of 
business and legal affairs and are apt to prove themselves deter- 
mined and aggressive in the conduct of the affairs of the associa- 
One does not need to look far into the future to predict the 


ultimate success of any movement which they undertake, backed as 


tion. 


they are with the financial and moral support of a large number 
of active and intelligent corporations. The great strength of the 
independent movement, however, lies in the fact that the individual 
companies are each entrenched in a perfect citadel of public opinion, 
and that collectively they have the good wishes and may count 
upon the assistance of a very large part of the business community 


of this country. 


VOLUNTEER CORPS OF ELECTRICAL ENGINEERS. 
The announcement is made in our English letter this week of the 
official authorization of the organization of a corps of electrical en- 


gineers to form a part of the national defense of England. The 
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idea was first suggested by Dr. John Hopkinson, and on being 
brought to the attention of the War Office received the favorable 
consideration of the military authorities with the result above noted. 
In acknowledgment of the prominent services rendered by Dr. 
Hopkinson in this connection he has been appointed commanding 
officer of the corps, and Lord Kelvin has been enrolled as an hon- 


orary colonel. 


The rank and file of the electrical corps will be recruited from 
electrical artisans and similar trades, while the officers and non- 
commissioned officers will be selected mainly from among the mem- 
bers of the Institution of Electrical Engineers. The important 
part occupied by electricity in military and naval operations natur- 
ally elevates this branch of national defense to a plane where it 
has become specialized, requiring the employment of specially 
trained persons for the proper performance of the duties imposed 
upon such service. An electrical corps, therefore, occupies an ex- 
ceedingly important position in relation to military and naval oper- 
ations in times of war, and that the idea has taken a concrete form 
is but a step in the process of evolution that is now going on in 


the science of national defense. 


Any government with such a corps in its service will necessarily 
have at its command the best talent available in this particular line, 
and the service itself, moreover, will tend to draw to it the highest 
skill, more for the honor than for any emolument that may attach 


to the positions. 


The only regret that we entertain in this connection is that the 
The fact that it did not, how- 


ever, is no reason why a similar movement should not be initiated 


idea did not originate in America. 


in this country and carried out to its full fruition. 


CABLE ROAD RUNAWAYS. 

On Tuesday, June 22, the Broadway cable road was again put 
into an entirely inoperative condition for some time owing to a 
stranded cable which caught in the grip of one of the up cable cars 
at Eighth Street and Broadway, carrying that car, with a gradual 
addition of six others in front, to Fifteenth Street, before the cable- 
operating engines at the Fiftieth Street house 


power were 


stopped. The consequent loss of time necessary to repair the dam- 
Notwithstand- 


ing the fact that a signaling system with boxes located at intervals 


aged cable caused a block along the entire route. 


along the line has been specially installed in order to afford rapid 
and easy communication with the power house in such cases, and 
provide against any continued operation of the system under such 
conditions, not one of the company’s representatives seemed to 
be sufficiently quick-witted to take advantage thereof until the 
cars had traveled uncontrolled over a quarter of a mile of the road 


and rounded the deadly curve at Fourteenth Street. 


Unquestionably such occurrences could be entirely eliminated 
by the adoption of an electric system. While the cable system 
is still in operation, and perhaps will be for some years to come, 
every conceivable means should be used to prevent such accidents. 
Only good luck prevented a fatal termination to this one. It seems 
that there are various methods whereby it is possible to signal 
directly from the car platform to the power house. Various other 
methods will also at once present themselves to one who is familiar 
with electric signaling, whereby such results may be accomplished. 
It would seem possible to adopt a method of this kind, and com- 
bine with it the present signaling system, so that the motorman, as 


soon as he noticed any difficulty with his gripping apparatus, could 
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at once signal from the platform of his car, and not rely upon any 
outsider to run to the signal boxes, which are at times inaccessible. 
The signaling apparatus could also probably be arranged to work 
automatically in case the gripping apparatus failed to operate 
properly, and could perhaps be combined with the valve gear of 
the power engine. Some such system it would seem would form a 
highly valuable addition to the present signaling arrangements, 


and could probably be installed at a very small cost. 





ARE THERE TOO MANY INSPECTION BUREAUS? 


While the inspection of electrical installation work has unques- 
tionably proven a most valuable feature in the development of this 
branch of electrical industry, it seems from a careful examination 
of the present methods that the tendency is rather toward too much 
inspection than toward too little. Aside from the inspections made 
by the various underwriters’ bureaus, most large cities also have 
a municipal inspection bureau, and, in addition to these, inspections 
are also made in the cities of the larger class by the illuminating 
companies. In some instances there are others, and in this city 
installations are sometimes examined by as many as five different 
inspectors, each of whom has his own particular ideas, and is work- 
ing under the direction of rules which are frequently at variance. 
All this is of great disadvantage to the contractor, who is often at 
his wits’ end to know exactly what to do in order to install the 
work so as to comply with all regulations. Cases have been known 
where work has been installed under the rules of one bureau, such 
work being in violation of the rules of another bureau, and the 
suffering contractor being compelled to entirely remodel the al- 
ready-completed installation in order to bring it up to the second 
standard. 

In view of the above, it would seem that there is a crying neces- 
sity for a standard inspection bureau which should be partly or 
entirely under municipal control, with one head and one code, 
thus making it possible for the contractor to know exactly what 
to do in every case. A bureau _of this kind in large cities, particu- 
larly in New York, would undoubtedly result not only in great 
economy for those interested in such inspections, but also in greater 
uniformity in the character of the work installed, and perhaps 
somewhat increase the already extraordinary excellence of electrical 
installations in this city. Unquestionably the present bureaus have 
done much to accomplish this result, but, as in many other things, 


it would seem that consolidation would result in further improve- 
ments. 


, It is to be hoped, therefore, that the new rules which were recently 
approved by the National Electric Light Association, at the Niagara 
Falls meeting, will meet with general sanction. They unquestion- 
ably embody all that experience and well-matured knowledge have 
deemed necessary to the perfection of electrical installation work, 
and having been evolved by a body of men representing every pos- 
sible interest affected by them, they should certainly be regarded 
as authoritative. Should these rules be generally adopted, the 
formation of a standard bureau would be an easy matter, as the 
various inspections would then simply be duplicates of each other. 





Extending the Third Rail System on the N. Y. N. H. & H. R.R. 


The new third-rail electric railway. system operated by the New 
York, New Haven & Hartford Railroad Company is to be further 
extended by equipping another track in addition to the present 
single-track line between Berlin and New Britain. It is also in- 
tended to extend out to Bristol and Plainville, which are already 
connected by trolley lines with Hartford. In making these exten- 
sions the company has been guided by the excellent results, com- 
mercial and otherwise, obtained by the lines in operation. 
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The Effects of Réntgen Rays Upon a Beam of Light. 


BY FRANCKE L. WOODWARD. 


Some experiments were recently made by myself in relation to 
the effect of R6ntgen rays upon a beam of light projected through 
a vacuum, and as the results appear to be of much interest, I send 
herewith an account of the same. 

The accompanying illustration shows the form of tube used in 
carrying out the experiments. The tube is entirely coated with 
black paper, except at the points A, B and C, which are small cir- 
cular openings one-half inch in diameter, the tube being exhausted 
to the highest stateof vacuum. A calcium lamp was used, so covered 
with heavy black paper that only a circular beam of light one- 
quarter of an inch in diameter was projected from it. With the 
addition of a good Crookes tube, this apparatus is all that is re- 
quired to proceed with the experiments, which must be conducted 
in a perfectly dark room. The Crookes tube must also be covered 
with black paper to prevent any visible fluorescence. Now, upon 
projecting a beam of light from the calcium lamp upon the vacuum 
tube at the opening, B, so that it shall emerge from the opening, 
A, and fall upon a black screen conveniently arranged, it will be 
found that the beam of light coming from A will not have more 
than one-twentieth the intensity of the same beam entering at the 
opening, B. On viewing the interior of the tube through the open- 





Vacuum TuBE, 


ing, C, the beam in crossing the interior vacuum is almost imper- 
ceptible. It would seem from this that if the vacuum were per- 
fect, and no diffusion or reflection were possible, no light would 
emerge at the opening, A. Now, performing the identical experi- 
ment again, but having a powerfully-excited Crookes tube focused 
upon the vacuum bulb, it will be found that the beam of light 
emerging at A will have almost the same intensity that it has on 
entering at B. Repeating the experiment with tubes of different 
exhaustion, it will be found that the intensity of the emerging 
beam of light will be inversely as the degree of exhaustion, except 
when the Rontgen rays are focused upon the vacuum tube. This 
would seem to strongly support the theory of Tesla, who has 
claimed that the Rontgen rays are moving particles projected, for 
when the vacuum tube is traversed by the X-rays or rapidly pro- 
jected particles, the beam of light is better able to traverse the 
intervening space, and certainly shows a remarkably interesting 
relation between the R6éntgen rays and ordinary light. 

It has been suggested to me that no artificial means can pro- 
duce a more perfect vacuum than that existing in interstellar space, 
that this affords a practically non-resisting medium for the trans- 
mission of light, and that it is inconceivable how any vacuum, 
unless it were a vacuum space in the other, could afford the 
slightest absorption to a beam of light. 

The above suggestion has seemed true to me until my recent re- 
searches have led me to believe otherwise, and my results are con- 
firmed by Prof. M. B. Snider, of the Franklin Institute, who re- 
cently in an address before that body is quoted as saying: “There 
is nothing in the R6éntgen ray differing from what we call an 
electromagnetic ray. In time it will be possible to refract and re- 
flect it and do anything with it that we can with light. Possibly 
what we term light in our atmosphere is nothing more than a 
transformation of energy out of the cathode rays shot off by the 
sun itself. Possibly light does not come from the sun at all.” 

He believes that the vibrations known as light are generated 
in the atmosphere. Were we to go up beyond the atmosphere, 
we would not see the sun at all. 
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A Speculation Regarding the Cause of Réntgen Rays. 





BY ELIHU THOMSON. 


Since so eminent a physicist as Prof. J. J. Thomson has in a 
recent paper put forward the hypothesis of the breaking down of 
what we have been accustomed to call the “elements” and has 
shown a reasonable basis for such a hypothesis, the writer deems 
it not improper to state that a similar view had quite independently 
arisen in his own mind, the origin and progress of which may, it 
is thought, be interesting to others working and thinking in the 
same field. No apologies are offered for indulgence in the specu- 
lations herein presented. They are not presented as _ scientific 
theories, demonstrable by appeal to facts, but may possibly aid in 
investigation, and they are, therefore, given for what they are 
worth. 

For some years past the writer has felt that some light might be 
shed upon the nature and relations of the so-called elements could 
we attain exceedingly high temperatures by any means. The ele- 
ments may have been evolved in the order of their complexity in a 
manner similar in some respects to the species of plants and ani- 
mals. 

About four or five years ago an experiment was planned as one 
possibly capable of permitting temperature far exceeding that of 
an electric arc, our present limit, to be obtained. A temperature 
of less than 4500° C above absolute zero is not high when it is 
remembered that there can be no upper limit assigned to possible 
temperatures. Our chemistry is now all confined, so to speak, 
within lower limits than 4000° C to 5000° C, and even within these 
limits most known compounds are decomposed or dissociated. 
Can we not raise our plane of temperature and give birth to a new 
chemistry in which the present elements, though apparently stable 
hitherto, shall become dissociated into simpler forms; for, that they 
are complex is to be inferred from the complex spectra which all, 
not excepting hydrogen itself, possess? 

It was seen that the temperatures attainable by electric means 
were limited by the volatilityand consequent expansion into vapor of 
the substances subjected to electric current, but that if the expansion 
could be prevented there might result the possibility of securing indef- 
initely high temperatures. Todothis it was planned that a very strong 
and thick, but short, cylinder, of tempered steel, should have a 
small central opening through it so as to make it into a thick tube. 
This was to be lined with an insulating lining of some simple com- 
pound, as magnesia, for example, in a perfectly pure state. A core 
or wire of, say, metallic magnesium, was to pass through this, after 
which carefully-insulated heads or caps were to be very solidly 
clamped to cover the ends of the cylinder and form the terminals 
for the passage of an electric discharge. This would pass from head 
to head through the central core (wire of magnesium). This dis- 
charge was to be that of an enormous condenser charged by alter- 
nating currents furnished by a step-up transformer and the amount 
of energy to be delivered in a fraction of a second was to be made 
very large. The operation would be nearly instantaneous and 
should result in enormously high temperature of the material within 
the steel shell. There could be no expansion to lower the tem- 
perature. A spectroscopic examination was to be made of all the 
materials present before the experiment and a similar examination 
after the experiment should declare the presence of any element not 
there before. Reasoning on the idea that many complex compounds 
arise from sudden heating and cooling of comparatively simple 
compounds, it was thought possible that if dissociation of elemental 
forms took place at the enormously high temperatures the cooling 
would probably give rise to small amounts of the denser elements, 
discoverable, perhaps, by the spectroscope. These denser elements 
were to be the “elemental tars” or “polymers” of simple ones sub- 
jected to experiment. The experiment was to be varied in many 
ways. This general proposition was described to several asso- 
ciates at the time it was thought out. Among these are several 
well-known workers, such as C. P. Steinmetz, E. W. Rice, Jr., Rob- 
ert Shand, and others. The plan was recognized as a basis for 
a possibly fruitful research. There was no opportunity to prepare 
for the work, and the idea was allowed to rest, in the hope that the 
future would yield the coveted freedom to undertake it. After two 
or three years the discovery by R6ntgen of the peculiar radiation 
from the Crookes tube led to the writer’s giving considerable time 
to investigation of the actions occurring, and probably as a conse- 
quence of the prior thought in relation to elemental dissociation, 
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the idea came that in the Crookes bombardment stream the condi- 
tions, upon collision with the platinum anode, must represent 
those of an exceedingly high temperature of the gas. With cer- 
tain exciting apparatus of great power it was found that the bom- 
bardment was so energetic as to heat in a few seconds an anode 
plate one-sixteenth inch thick and an inch square to intense glow- 
ing heat. Considering the small mass of the molecules of gas pro- 
jected from the cathode, the velocity of their movement was seen 
to be extremely great if they were to convey the energy delivered 
in so short a time to the platinum anode, The layer of gas imme- 
diately in front of the platinum must, it appeared, reach an extreme- 
ly high temperature, and represent in a measure the conditions 
sought for in the proposed experiment with the steel tube above 
described. 

The question arose: Could it be that the increase of vacuum was 
after all due to the formation out of the gas, of small amounts of 
denser materials, or even that the elementary gases were decom- 
posed at the high temperature only to reform on cooling but with 
a small “tarry” residue, so to speak, polymers, perhaps, or denser, 
non-volatile elements? If this were so, then the gas should eventu- 
ally all disappear in the same way. It does disappear, but how? 
We have guessed, but may be mistaken. We need to know more 
of it. 

Considering these matters it occurred to the writer that a cause 
for the production of Réntgen rays might be found if the ele- 
ments were dissociated into simple or more primordial matter. 
Taking the view, which has much to support it, that in the spectrum 
of ordinary heat and light we find all those rates of electric oscil- 
lation which characterize vibrating molecules or the atoms of ele- 
ments composing them; that they set waves up in the ether because 
the ether is essentially electromagnetic; that the great rigidity of 
the ether, so opposed to its apparent extreme mechanical mobility, 
is after all only a chemical or electromagnetic rigidity, bearing no 
proportion to its mechanical properties, any more than the ordi- 
nary fluidity of a chemical compound bears to the chemical stabil- 
ity of the compound, we arrive at an interesting supposition re- 
specting the Réntgen ray emanation. If the residual elementary 
gases are broken up into simpler and finer matter within the area 
of the bombarded spot, the normal electromagnetic rates of vibra- 
tion of that finer matter should be far higher in pitch or of shorter 
wave lengths than in the case of the ordinary spectrum. Accord- 
ing to this view there would be no oscillation so slow as ordinary 
light originating in the finer matter dissociated from the elements 
at the exceedingly high temperatures represented by the colliding 
molecules or atoms immediately at the front of the platinum anode. 
All the wave lengths emitted as normal to the new forms of mat- 
ter, only existent at the highest temperatures, would be of the 
R6ntgen ray order, and a spectrum of such rays might character- 
ize the matter present, as the ordinary spectrum does the low tem- 
perature combinations. But absence of diffraction and refraction 
effects thus far are formidable obstacles to such analysis of these 
higher pitch rays. 

The absence of the lower or Hertzian waves from sunlight prob- 
ably depends on there existing no molecules or atomic aggrega- 
tions in ordinary matter which can possibly vibrate electrically at 
such low rates. Se in the hot primordial matter no ordinary light 
waves need be generated, but only the higher order known as 
Réntgen rays. The latter are the normal vibrations occurring 
in such matter. The spectroscope cannot help us in the analysis 
of these higher waves and the forms of matter giving rise to them. 
Further, if in the universe some of the hotter nebulae contain this 
ultra-elemental matter the eye will not discover it, and the air 
around the earth is too absorptive for these higher rays to pene- 
trate it and reach us. A “fire mist” of primordial matter must 
remain invisible until some part cools sufficiently to form aggrega- 
tions which we call elements, which are, perhaps, only extremely 
stable forms resembling in stability most of our known compounds 
at near absolute zero. 

Admit the possibility of the view here expressed as a speculation 
merely, and it follows that there may be stars so hot interiorly as 
to possess only an outside layer of elements in the ordinary sense, 
while farther down within them are the black depths which shine 
only with the higher rays. Our sun has a low density, and if its 
interior, not subject to radiation loss, be of very much higher tem- 
perature than its exterior cloud of ordinary elements, a rift in the 
cloud might let out Réntgen rays which would produce electrical 
disturbances in the earth’s outer atmosphere. Again, the mystery 
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of the sun’s supply of heat would be in part resolved. -The heat 
given out in the formation of ordinary chemical compounds may 
be relatively very small compared with that yielded during the 
condensation of the ultra-elemental matter assumed into ordinary 
forms called elements under very powerful chemical or electrical 
forces. One can then conceive of a real photosphere surrounding 
the sun and begin to understand the meaning of those tremendous 
outbursts of activity connected with prominences and spots. Ordi- 
nary elementary forms arising by combination and cooling in the 
outer solar layers would precipitate themselves into the hotter dark 
interior to be violently decomposed, and this would occur over and 
over again until the interior temperature was too low for it. 
Should the action become rhythmic we may begin to understand 
sun spot periods or stellar variability. 

These ideas are not scientific in the limited sense; they are the 
result of imagination allowed free scope in dealing with imperfect 
data. The whole fabric must stand or give way according to fit- 
ness in the light of advancing knowledge of real facts. The his- 
tory of science and invention shows that progress often depends 
‘upon a fortunate leap in the dark, and that no harm can come from 
consideration of many suggested hypotheses in a field where so lit- 
tle is known. To forewarn is to forearm even if the final result is 
to expose a fallacy. 

If the writer succeeds in drawing attention more than ever to 
such a fruitful field of research as the Crookes phenomena furnish 
he will be satisfied. The conviction can not be escaped that we 
have in them the opening of a new era in physical science, an ex- 
tension of limits, a new chemistry, perhaps. 


The Keely Motor Again. 





A small party consisting of General Manager W. J. Fransioli, of 
the Manhattan Elevated Railway, Mechanical Engineer Pierson 
and Mr. Starritt, of the Metropolitan Street Railway Company; 
Flectrical Engineer A. S. Brown, of the Western Union Tele- 
graph Company, and Mr. F. G. Green, all of New York, together 
with several Philadelphians, were given an oppportunity of viewing 
the celebrated Keely motor at the Keely laboratory in Philadelphia 
on Friday, June 18. The machine, which is described as being about 
the size of a silk hat, was placed upon a glass plate and set in mo- 
tion, developing what was variously estimated to be from 1-100 
to 1-150 horse-power. No chance was given the party to inspect the 
interior of the device, only a superficial examination being allowed. 

Mr. Keely stated that this exhibition was intended merely to dem- 
onstrate that the motor would actually move, and that he would 
shortly exhibit a larger one, which would develop greater power. 
It is claimed that specifications are being prepared, and that an 
application will soon be made for a patent. 

A representative of THE ELectricAL WorLD visited Mr. Brown 
and Mr. Fransioli in order to obtain their views concerning the 
motor. Mr. Brown stated that the test was not made under per- 
fectly fair conditions, inasmuch as no permission was given to 
thoroughly examine the construction. Mr. Fransioli, on the other 
hand, believed that everything was conducted in a straightforward 
manner, although it was impossible for him to explain the opera- 
tion. He absolutely denied the report which was circulated to the 
effect that the Manhattan Railway contemplated using the prin- 
ciple, if successful, and said that he had joined the party in an 
entirely unofficial capacity. 


Electrical Exhibits at the Royal Society’s Soiree. 





A London dispatch states that several notable electrical novelties 
were exhibited at the Royal Society’s soiree last week. Lord Kel- 
vin showed conduction through air under the influence of uranium, 
the work, according to the correspondent, being done “in quasi- 
perpetual motion manner by contact between uranium and zinc, 
aluminum or air.” Mr. W. H. Preece gave a practical illustration 
of the system of Marconi of transmitting messages without wires, 
and Dr. Muirhead exhibited a method of signaling by means of 
Hertz waves, as practiced by Dr. Oliver Lodge in 1894. An auto- 
matic-telegraph transmitter breaking the circuit of the coil and 
causing short sparks was placed in a distant room. The receiver 
was in another room, the only source of communication between 
the two instruments being the waves of impulse sent through the 
intervening ether. Some new applications of Réntgen rays also 
excited much curiosity. 
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Central Station Switchboard Construction. 








BY ALBERT B. HERRICK. 


HE elements of design that enter into 
switchboard construction for central sta- 
tions are those required for the proper in- 
ternal regulation and control, and external 
distribution, and further comprehend the 
employment of such devices as will make 
the switchboard operation ds simple and 
positive as possible, so that no mistake can 
be made by the attendant which will hazard 
the continuous operation of the plant. 
The cost of attendance and the first cost 
of the switchboard are both important fac- 
tors in considering the complete design. 
The regulation of the units requires variation of the current 

strength flowing through the field circuits, in order that they 

may be thrown into service, and also that the loads may 
be properly divided between the generators when working in 
multiple arc, and the proper potential maintained on the consump- 
tion circuits. In shunt dynanios the output is varied by a resistance 
in series with the shunt field, which resistance can be varied to in- 
crease or decrease the current flowing through the field circuit. 

The mechanical device used for varying this field circuit primarily 

consists of a continuous resistance, from which taps are taken at 

various points and brought to contact blocks, over which the con- 
tact arm traverses, thus increasing or decreasing the resistance in 
this circuit. 

The ordinary form is shown in Fig. 1, which consists of a circle 
of segments; the current is introduced through the 
pivot of the lever, and thence to contact buttons, 
and through the resistance to the other terminal of 
the regulator. The fault with this device, as usually 
connected, is that if the lever contact leaves the con- 
tact buttons the field circuit is open; if this happens 
when the machine which is controlled is worked in 
multiple, serious damage may result; and, again, in 
large generators many thousand volts may be in- 
duced in the field coils on the rupture of the field 
circuit tending to break down the field insulation. 
For this reason the permanent connection should 
be made in all such regulators from the point “A” 
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Fic. 1.—REGULATING SwITCH. 
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field terminals, so that when the field circuit is broken the dis- 
charged potential is suppressed. 

There has been a tendency, in small units especially, to make 
the dynamo regulator compact. This in itself is a very good fea- 
ture, but with the same watts lost as the size decreases, the tem- 
perature at which the regulator is worked increases, and works 
the wire nearer its fusing temperature, which practically results in 
too many breakdowns. 

A large factor of safety should be included in dynamo regulators 
—imore than has been allowed in the past. A limiting temperature 
of ninety degrees centigrade for enamel or grid construction, and 
fiity degrees centigrade for open spiral coil construction, should 
not be exceeded. This latter form of construction has been used 
largely in central station work, simply because the factor of safety 
hus not been sufficient in other types of regulators. The cost of 
a regulator does not exceed three per cent. of the cost of the 
generator it controls in units the size used in central station work. 
To increase the factor of safety of the regulator strengthens the 
weakest part of the regulating system. 

In regard to the total resistance of a regulator, this should be 
such that the dynamo’s potential can be reduced below the normal 
at no load, when separately excited at normal potential. This is 
an important point, for a number of manufacturers obtain their 
theostat data from tests on their generators which admit of their 
Leing self-excited, and with this connection it takes much less re- 





Fic. 3.—STEps ARRANGED IN PARALLEL QUADRANTS, 


Contact CLIPs. 


to “B,” so that the field circuit is always continuously through the 
regulator, even if the lever is detached. 

In any case where a field circuit of a generator, over 50 kw or 
larger, is broken, this should always be done slowly and the arc 
drawn in order that a partial circuit may be maintained through 
the arc to prevent the discharge of the field from rising to abnormal 
potential. In general the field switches are provided with field cir- 
cuit contacts, and on withdrawing the switch it enters another set 
of contacts which throws a non-inductive resistance across the 





sistance to control the generator than when separately excited. 
In units from 100 kw up the field currents become of considera- 
ble magnitude, and the regulators to control the field have to be 
of special construction in order to properly carry and vary these 
currents. The contacts and the connections are larger and, gen- 
erally, switchboards employing units of this size necessitate com- 
pactness. Consequently the dial form of regulator is not suitable. 
Fig. 2 shows a regulator in which the contact clips are arranged in 
two parallel staggered steps, with a sliding contact bridging them, 
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which is moved by a pinion in the contact head meshing into a 
rack on the side of the regulator. This regulator was specially 
designed for the Chicago Edison Company. 

Fig. 3 shows another form designed for the Paterson Edison 
Company, where the steps are arranged in two parallel quadrants, 
and so staggered that eighty changes of resistance can be affected 
by moving the regulator arm through forty degrees. Both of the 
aLove regulators are connected to their resistance by what is known 
as a loop connection, which, in effect, is the same as drawing a con- 


MAIN BUS. 





MAIN BUS. 


Fic. 4.—Metuop or CoNNECTING GENERATORS TO FIELD Bus. 





tact along two legs of a U-shaped resistance. In both regulators 
the nioving of the contact upward increases the potential or load 
on the machine. In the quadrant type of regulator it was also 
necessary to open the field circuit, and to prevent this being opened 
accidentally, when the machine was in operation, an interlocking 
device was used which prevented the field switch being withdrawn 
or thrown in, unless the regulating lever was at its lowest posi- 
ticn and the dynamo out of service. Whether the dynamos are 
to be self-exgited or separately excited, or a combination of the 
two methods, has to be decided in each case, and is dependent 
upon the special services required of the generators. 

The above remarks refer to shunt generators and the shunt wind- 
ing of compound generators, but the regulation of a compound 
machine is also affected by its series winding, while the equalizer 
connections play an important part in dynamo regulation and de- 
termine the division of the load between the machines when working 
ia multiple. If all the generators are of the same size and have 
the same compounding characteristics the resistance, from the 
equalizing bus to the bus connected to the series side, should be 
equal for all generators. Where the generators are of different 
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Fic. 5.—GALVANOMETER CONNECTIONS, 


sizes the drop of potential, when the generators are carrying full 
load, should be the same for all compound generators working in 
multiple. Where the dynamos are not of the same type, nor of 
the same compounding characteristics, the resistance of the equal- 
izer circuit will have to be such that the generators take their 
maximum load together, but it is hardly possible to compound to- 
gether dynamos of very different characteristics, so that they will 
pick up their proportional load equally among themselves. Only 
the best approximate condition to this result can be obtained when 
they take their full load together. 

Compound generators operating on two or more potentials must 
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be provided with equalizing buses, so that the equalizing leads can 
be shifted to the equalizing buses to correspond with the potential 
bus on which a given dynamo is operated, in order that proper 
regulation may be effected by the series fields. Whether the 
equalizing is done at the switchboard or at the generator is a ques- 
tion of utility and convenience, as well as of the cost of equalizing 
conductors, and is a matter which has to be decided in each case. 
The dynamo lead of the series side of the machine and the equalizer 
should both be controlled by one double-pole switch, so that the 
generator can never be put in circuit before it is equalized. 

Alternators, and in some cases low-tension dynamos, are ex- 
cited by a separate generator, and driven by an independent en- 
gine. A storage battery has also been proposed for exciting. These 
methods are required for the purpose of holding the fields up 
in case of severe overloads, causing the initial potential of the sys- 
tem to fall. In multiple-arc low-tension systems, where there is 
a bad short circuit of low resistance, it can, by reason of the 
weakening of the fields due to the combining of excessive armature 
reaction and reduced potential, throw a station down flat, so that 
the dynamos have to be withdrawn from the bus and brought up 
to potential again and all thrown in simultaneously, in order to 
burn out the short circuit and clear the system. To prevent this 
accident and not incur the expense of operating a separate exciting 
system, all generators can be connected to a field bus by means 
of a single pole-field switch A—the connections are shown in 
Fig. 4—and in this way any generator, not on the main bus, can 
act temporarily as an exciter for these generators in trouble, by 
withdrawing their switches to the field bus. This precaution is 
more important for the large multipolar generators, as they do 
not have the magnetic stability under the shock of sudden overload 
of the bipolar type with longer magnetic circuit. 

In the control of the units, in order that they may be thrown 
into service in a multiple-arc system, a means must be provided 
so that the potential of the generator will be the same as the sys- 
tem it is to be thrown in on. For a small board a voltmeter 
switch is provided so that a voltmeter can be thrown across the 
terminals of the dynamo, and its potential adjusted until it is the 
same as that of the system to which it is to be connected. In large 
plants it is the practice to provide each generator with a small volt- 
meter and a pilot switch. This gives flexibility, so that any num- 
ber of generators can be fhrrown in or taken off at once. Where 
there are several different potentials for the dynamos to operate 
on the pilot switch is a small duplicate of the main dynamo switch, 
and this having been first connected and the proper voltage at- 
tained, indicates the proper time to throw the main switch. 

In the older practice dynamo galvanometers were used for these 
connections (see Fig. 5). Here the ‘switches for the generators 
should be two single-pole, for one side would have to be thrown in 
first and the current completed through a high resistance gal- 





Fic. 6.—COMBINATION BOARD, PATERSON EpIson ComPANY. 


vanometer. On the other leg around the open switch, when the 
potential of the generator was equal to the bus potential, the gal- 
vanometer showed zero. Another zero method which was used 
was to have a differential galvanometer, one winding being across 
the bus and the other across the open dynamo switch. When the 
potentials on both windings are equal, the hand stands at zero. 
The evident objection to a zero instrument for this purpose is that 
it gives the same indications for no current as it does for the cor- 
rect adjustment of the generator for throwing in. This led to mis- 
takes being made by the switchboard attendants, which resulted 
in these methods being abandoned. 
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In throwing alternators in multiple the phase must be in step 
as well as the potential equal. The visual method is the one which 
is most commonly used abroad and in this country: It consists 
of two lamps which are connected in series and complete the circuit 
of the secondaries of two transformers connected in series, of which 
the primaries are connected to the alternator on the load, and to 
the alternator to be thrown in multiple. The lamps will give a 
pulsating light, dependent upon the phase relation of the two ma- 
chines. When the machines are in phase or step there will be no 
light, and the alternators will be ready to be thrown together. Any 
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Fic. 7.—Coprer CONNECTIONS BEHIND Boarp. 


slight phase differences in throwing them together will be rectified 
A phonetic method consists of a 
diaphragm located between two electromagnets, each being ac- 
tuated by one of the generators to be thrown together. When 
these generators are in step no sound will be emitted from the syn- 


by the alternators themselves. 


chronizer. 

The external distribution in the low-potential multiple-are sys- 
tems requires, at different periods of the load, a variation of poten- 
tial at the station in order that the current may .be delivered to 
the consumption circuits at a constant voltage. In an unsym- 
metrical system of mains the raising of the station pressure will 
in some cases be sufficient, if the maximum variation for the system 
is such that it will not reduce the life of the lamps on the system, 
but where the external system of distribution is extensive, the near- 
by circuits will have to be provided with a potential that is lower 
than the average, and the outlying districts with a potential higher 
than the average so that the feeding system has to be split up into 
several sections and fed by currents of potentials different from that 
of the main bus. There are a number of ways by which this can be ac- 
complished. The old and abandoned method is the equalizer, or 
inserting resistance in series with the feeders; the next step the one 
of putting in mote copper and cutting out the equalizer; and the 
next the supplementary busses to which the feeders could be at- 
tached and supplied by different potentials. It has also been the 
practice to detach feeders from the system in order to increase the 
drop in districts located near the station, or where there is small 
current consumed, and in this way allow of a greater variation 
of potential on the bus, without affecting the nearby supply sys- 
tems. The method of creating potentials for the auxiliary busses 
have been separate dynamos, boosters, storage batteries and resist- 
ance devices between the busses. 

The provision for maintaining uniform potential on the con- 
sumption circuits only exists during the “peak” or the heavy load 
on the distribution system. During low loads and night loads, 
all the feeders generally come down to a common bus, and the 
best method to adopt will obviously be influenced by the conditions 
to be met. 

In alternating-current practice in America, the alternators are 
generally run on independent groups of feeders, and this requires 
that each feeder be so arranged that it can be thrown on any al- 
ternator, so that, from the feeder loads, a full load on the alternator 
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can be obtained. A combination of plugs and double-throw 
switches is usually employed for this purpose, in which the feeders 
can be plugged up to any dynamo. 

In monocyclic systems the switchboard is treated very much as 
if it were a three-wire system, the teaser or power circuit connec- 
tions being the third wire. 

There is another case where a difference of potential of bus is 
necesary in railway work in order to reduce electrolysis, and in order 
to confine the “sneak currents” entirely to the pipe system. The 
pipe system ground return is kept at a lower negative potential 
than the track return. 

In alternating-current distribution the feeder potential at the sta- 
tion end can be varied from the main potential by reactive or 
transforming devices, by means of which their potential can be 
raised or lowered from that given by the operating generator. 

The switchboard construction comprehends the assembling of the 
apparatus most suitable for the purpose, but there are two general 
methods used in switchboard construction. One is that in which 
the regulating apparatus for all units is brought together on one 
part of the switchboard, and the dynamo and feeder-boards con- 
sist of the switches and ammeters only. The other and almost uni- 
versal method is one in which the dynamo panel contains 
the regulating apparatus, the field switches, dynamo switches, 
dynamo ammeters and a _ complete equipment for one or 
a pair of units. The pressure is read on_ the volt- 
meters, and the main  wattmeters are located on the 
pressure board, as well as the feeder pressure switch. This brings 
the feeders together on a separate board with their ammeters and 
switches. 

The illustrations of switchboard practice have been selected from 
the author’s designs. Fig. 8 shows the Chicago Edison Com- 
pany’s switchboard, having a capacity of 180,000 amperes, Edison 
three-wire system of three potentials. The switchboard is built in 
two tiers, the dynamos below and the feeders above, all located on 
the gallery above the engine-room floor. Fig. 7 shows the cop- 
per connections behind the board from the dynamo to the feeder 
board. Fig. 6 shows a combination board, designed for the 
Paterson Edison Company, which includes a 2500 are light, 10,000 
ampere, two potential, three-wire incandescent board and a 6000 
ampere, two potential railway board. The gallery is of cantilever 
construction and ninety-two feet long. 

The framework of switchboards is constructed of channel or 
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Fic. 8.—SwWITCHBOARD, CHICAGO EDISON STATION. 


angle iron verticals, with “Z’’ bar or channel horizontals. The 
surface on which the apparatus is mounted is slate or marble. In 
either case the material should be tested, as serious leaks may occur 
on the board, due to veins of iron haematite through the stone. 
According to their ease of work, the slate stands first, then Ver- 
mont marble, Italian marble, Tennessee marble and gray granite. 
According to their insulating qualities, they would be arranged: 
Tennessee marble, Italian marble, granite, slate and Vermont mar- 
ble. The last is hardly applicable to switchboard construction, 






























































































senate eaten aiinnteaiasiga ot 


ELATED 


834 THE BLECTRICAL WORLD. 


as it is too friable and readily absorbs moisture. Marble can be 
readily procured, if drawings are furnished for each piece, down to 
one-sixty-fourth of an inch; this allows all panels on the switch- 
boards to be interchangeable, which is a great advantage. Also in 
case there is any graining on the marble, the ‘graining can be 
matched up from one panel to another if so ordered. 

In voltages for 1000 and over the board, whether marble or slate, 
should not be depended upon to insulate the metallic: connections 
required. Bushings of rubber or micanite should be interposed be- 
tween the metallic connections and the boatd itself. Do not use 
fibre here. Slate has been seen to explode under the leakages 
caused by difference of potential of 1200 volts. 

The iron frame-work should be insulated from the iron structural 
part of the statidn, and different sections of a composite board 
should also be insulated from each other. The most economical 
way in which to obtain proper switchboard construction for the 
station is to have it first completely designed, and frgm the de- 
signs to order all the apparatus and material under competitive 
bids, as a drill press is the only machinery required to assemble a 
switchboard, and local mechanics with a little instruction are all 
that is necessary to make an excellent piece of work, and save a 
large amount of money by not having the switchboard construction 
done away from the station, in which case the board would have 
to be practically reassembled twice and a great many misfits and 
breakages added to the expense. In this way the central station 
manager can get a switchboard which is designed to meet the 
special conditions which arise in his plant at the least first cost. 


A New Armature Winding Diagram. 





BY FRANCIS H. DOANE, 

The study of the winding and connections of armatures is usually 
greatly facilitated by reference to the various styles of winding dia- 
grams. 

The form of diagram here illustrated was devised while working 
on an armature problem by the aid of the mode of representation 
originally suggested by Herr Fritsche, of Berlin. The improve- 
ment consisted of bending into circles his flat development of an 
armature, thus doing away with the unconnected wires at either 
end, but allowing all the wires and connections to be easily traced. 





DIAGRAM OF ARMATURE WINDING. 


The inner ring represents the commutator, the large outer ring 
the armature, showing both the front and the back. 

A typical four-pole wave winding was selected as an illustration. 
Starting to trace the winding from commutator section No. 1, the 
wire passes through the body of the armature four times and ends 
in commutator section No. 2; starting from section No. 2, the end 
of the wire goes to section No. 3. The last wire traced comes 
into commutator section No. 1, thus completing the closed circuit 
of the armature. The wires cross each other in such a manner as 
not to interfere with the tracing of connections. 
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Marconi System of Wireless Telegraphy. 





In view of the widespread attention that is being directed to the 
Marconi system of signaling through space without the medium 
of wires, and the active support given to it by Mr. W. H. Preece, of 
the British. Post Office, it will be of interest to our readers to give 
some of the details of the methods and apparatus employed. On 
June 4 last Mr. Preece gave a description of the Marconi system 
before the Royal Institution, and from his discourse as reported in 
the London Electrician we make the following abstract: 

Mr. Marconi utilizes electric or Hertzian waves of very high 
frequency. He has invented a new relay which, for sensitiveness 
and delicacy, exceeds all known electrical apparatus. 

The peculiarity of Mr. Marconi’s system is that, apart from the 
ordinary connecting wires of the apparatus, conductors of very 
moderate length only are needed, and even these can be dispensed 
with if reflectors are used. His transmitter is Professor Righi’s 
form of Hertz’s radiator. (Fig. 1.) ~ 

Two spheres of solid brass, 4 inches in diameter (A and B), are 
fixed in an oil-tight case, D, of insulating material, so that a hemi- 
sphere of each is exposed, the other hemisphere being immersed 
in a bath of vaseline oil. Mr. Marconi uses, generally, waves of 
about 120 centimeters long. Two small spheres, a and b, are fixed 
close to the large spheres and connected each to one end of the sec- 
ondary circuit of the induction coil, C, the primary circuit of which 
is excited by a battery, E, thrown in and out of circuit by the 
Morse key, K. Now, whenever the key, K, is deprssed sparks 
pass between I, 2 and 3, and since the system A B contains capacity 
and electric inertia, oscillations are set up in it of extreme rapid- 
ity. The line of propagation is D d, and the frequency of oscilla- 
tion is probably about 250,000,000 per second. 

The distance at which effects are produced with such rapid oscil- 
lations depends chiefly on the energy in the discharge that passes. 
A 6-inch spark coil has sufficed through 1, 2, 3 up to 4 miles, but 
for greater distances we have used a more powerful coil—one 
emitting sparks 20 inches long. It may also be pointed out 
that this distance increases with the diameter of the spheres A and 
B, and it is nearly doubled by making the spheres solid instead of 
hollow. 

Marconi’s relay (Fig. 1) consists of a small glass tube four centi- 
meters long, into which two silver pole-pieces are tightly fitted, 





Fic. 1.—DIAGRAM OF MARCONI APPARATUS. 


separated from each other by about half a millimeter—a thin space 
which is filled up by a mixture of fine nickel and silver filings, 
mixed with a trace of mercury. The tube is exhausted to a vacu- 
um of 4mm., and sealed. It forms part of a circuit containing a 
local cell and a sensitive telegraph relay. In its normal condition 
the metallic powder is virtually an insulator. The particles lie 
higgledy-piggledy, anyhow in disorder. They lightly touch each 
other in an irregular method, but when electric waves fall upon 
them they are “polarized”—order is installed. They are marshaled 
in serried ranks; they are subject to pressure—in fact, as Prof, 
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Oliver Lodge expresses it, they “cohere”—eiectrical contact ensues, 
and a current passes. The resistance of such a space falls from 
infinity to about five ohms. The electric resistance of Marconi’s 
relay—that is, the resistance of the thin disc of loose powder—is 
practically infinite when it is in its normal or disordered condition. 
It is then, in fact, an insulator. This resistance drops sometimes 
to five ohms, when the absorption of the electric waves by it is 
intense. It therefore becomes a conductor. It may be, as sug- 
gested by Professor Lodge, that we have in the measurement of 
the variable resistance of this instrument a means of determining 
the intensity of the energy falling upon it. This variation is being 
investigated both as regards the magnitude of the energy and the 
frequency of the incident waves. Mons. E. Branly (1890) showed 
this effect with copper, aluminum and iron filings. Prof. Oliver 
Lodge, who has done more than any one else in England to illus- 
trate and popularize the work of Hertz and his followers, has given 
the name “coherer” to this form of apparatus. Marconi “deco- 


heres” by making the local current very rapidly vibrate a small 
hammer head against the glass tube, which it does effectually, and 
in doing so makes such a sound that reading Morse characters is 
The same current that decoheres can also record Morse 
The exhausted 


easy. 


signals on paper, by ink. tube has two wings 






Aluminium Wire 


Fic. 2.—CoONNECTIONS WHEN USING POLE or KITE. 


which, by their size, tune the receiver to the transmitter by vary- 
ing the capacity of the apparatus.* Choking coils prevent the en- 
ergy escaping. The analogy to Prof. Silvanus Thompson’s wave 
apparatus is evident. Oscillations set up in the transmitter fall 
upon the receiver tuned in sympathy with it, coherence follows, 
currents are excited, and signals made. 

In open clear spaces within sight of each other nothing more is 
wanted, but when obstacles intervene and great distances are in 
question height is needed—tall masts, kites and balloons have been 
used. Excellent signals have been transmitted between Penarth 
and Brean Down, near Weston-super-Mare, across the Bristol 
Channel, a distance of nearly nine miles. 

Mirrors also assist and intensify the effects. They were used 
in the earlier experiments, but they have been laid aside for the 
present, for they are not only expensive to make, but they occupy 
much time in manufacture. 

The wings shown in Fig. 1 may be removed. One pole can be 
connected with earth, and the other extended up to the top of 
the mast, or fastened to a balloon by means of a wire. The wire 
and balloon or kite covered with tin foil becomes the wing. In 
this case one pole of the transmitter must also be connected with 
earth. This is shown by Fig. 2. 

There are some apparent anomalies that have developed them- 
selves during the experiments. Mr. Marconi finds that his relay 
acts even when it is placed in a perfectly closed metallic box. This 
is the fact that has given rise to the rumor that he can blow up 
an ironclad ship. This might be true if he could plant his properly 
tuned receiver in the magazine of an enemy’s ship. 

The distance to which signals have been sent is remarkable. On 
Salisbury Plain Mr. Marconi. covered a distance of four miles. In 


*The period of vibration of a circuit is given by the equation T=e27 VKL 


so that we have simply to vary either the capacity K or the so-called “‘self- 
induction” L to tune the receiver to any frequency. It is simpler to vary K. 
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the Bristol Channel this has been extended to over eight miles, 
and we have by no means reached the limit. It is interesting to 
read the surmises of others. Half a mile was the wildest dream.+ 

It is easy to transmit many messages in any direction at the same 
time. It is only necessary to tune the transmitters and receivers 
to the same frequency or “note.” I could show this here, but we 
are bothered by reflection from the walls. This does not happen 
in open space. Tuning is very easy. It is simply necessary to 
vary the capacity of the receiver, and this is done by increasing 
the length of the wings, W, in Fig. 1. The proper length is found 
experimentally close to the transmitter. It is practically impos- 
sible to do so far away. 

It has been said that Mr. Marconi has done nothing new. He 
has not discovered any new rays; his transmitter is comparatively 
old; his receiver is based on Branly’s coherer. Columbus did not 
invent the egg, but he showed how to make it stand on its end, 
and Marconi has produced from known means a new electric eye 
more delicate than any known electric instrument, and a new sys- 
tem of telegraphy that will reach places hitherto inaccessible. There 
are a great many practical points connected with this system that 
require to be threshed out in a practical manner before it can be 
placed on the market, but enough has been done to prove its value 
and to show that for shipping and lighthouse purposes, it will be 
a great and valuable acquisition. 


The Application of Electricity to Steam Railroads. 


At the recent convention of the Master Mechanics’ Association, 
at Old Point Comfort, Va., Mr. Paul H, Brangs, electrician and 
gas engineer of the Delaware, Lackawanna & Western Railroad, 
read a paper on the above-named subject. 

The recent developments in the application of electricity to the 
present existing steam railroads, he said, is a question that is of 
great interest to the practical railroad men of the present day, and 
the many advantages to be gained by the partial substitution of 
electricity for steam in conjunction with the steam locomotive, 
must be apparent to all wideawake railroad managers. The tre- 
mendous inroads that have been made in the receipts of local pas- 
senger traffic, on the majority of steam railroads of to-day, by the 
electric trolley roads, makes it manifest that soinething must be 
done to check these inroads. The trolley lines have paralleled our 
railroads in many cases to such an extent that it has put the rail- 
road managers to severe perplexity as to the best method of meet- 
ing this great competitor. Many railroads running from large 
cities into the suburbs, which have large suburban traffic, are at a 
loss to know how they can accommodate the demands of the pub- 
lic for more frequent trains, without very materially increasing 
their operating expenses. This, of course, is a very grave matter, 
as short and frequent trains, with locomotive traction, are expen- 
sive, in view of the fact that each train must be fully equipped with 
locomotive, engineer and fireman, and a full crew, whether there 
be three cars or ten. 

The running of short and frequent trains by locomotive traction 
would not be so extravagant if the motive-power department had 
at all times such sizes and weights of locomotives as was best suited 
for the purposes required. The tendency of late years, however, 
has been toward heavier and more powerful locomotives, so that 
when called upon they can haul the heaviest and largest trains; 
but it is only during certain hours of the morning and evening 
when traffic is heavy that they are required to haul such heavy 
trains, consequently, at other hours, one can see these same power- 
ful and heavy locomotives hauling trains of one-quarter or one- 
third their actual capacity. 

By the partial substitution of electrical traction for the exclusive 
locomotive traction, the heavy locomotives could be still used for 
drawing heavy through express and freight trains, while the short 
and local trains could be run by electricity. 

Most of the railroads running into large cities, which have a 
large commutation or suburban traffic, have four tracks running 
for some distance from such cities. In that event I would advocate 


+‘‘Unfortunately at present we cannot detect the electromagnetic waves more 
than too feet from their source.”—Trowbridge, 1897, ‘“‘What is Electricity,” 
page 256. 

“I mention 40 yards because that was one of the first out-of-door experiments, 
but I should think that something more like half a mile was nearer the limit 
of sensibility. However, this is a rash statement not at present verified.”-— 
Oliver Lodge, 1894, ‘““The Work of Hertz,” page 18. 
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equipping two tracks with electricity, and running two or three 
car trains at short intervals, thereby making it a rapid-transit 
syste. 

Almost every one of the trunk lines running into New York 
City have a more or less number of leased lines and branches, 
which are used as feeders for the trunk lines. These lines are also 
particularly favorable as regards grades and locations for the trol- 
ley lines. There are certain kinds of local traffic which the steam 
railroads must, to a large extent, lose, and which, in the nature of 
things, they cannot regain. In large cities having considerable 
suburban traffic, the trolley roads, forming as they do a network 
of lines in the city and extending in every direction into the sub- 
utbs, offer advantages with which the steam railroad cannot com- 
pete. As far as these branch lines go, whether it would pay to 
partially or wholly substitute electricity for steam depends upon 
the local conditions prevailing. 

I would advocate, as far as possible, the equipping of these small 
branches electrically, and as the gauge of road bed and other 
things would be the same, this would greatly facilitate the matter 
while change of construction was going on. I fully believe that if 
many of the small branches of the various railroads centered around 
New York City were equipped electrically, so that short and fre- 
quent trains could be run at a profit, it would add very materially 
to the advantages of the trunk line. 

Objection will be made that the trolley, or the third rail,as the case 
may be, would interfere. with the operation of the steam railroad, 
but I see no reason why they could not be run jointly. During 
such hours of the day when traffic might be light, freight might be 
drawn by electric motors to the various small towns along the line. 
This in itself would be a very great saving, as now special freight 
trains have to be made up. The consumer is now often put to 
great inconvenience by only getting one freight train a day, 
whereas, by the partial substitution of electricity, these cars could 
be drawn by the same electric motor cars used for the 
passenger traffic. Another important adjunct to this would be the 
quick delivery of express matter, which is, of course, a source of 
great revenue to the railroad companies. 

As to the use of either the third rail or the trolley, there has not 
been sufficient experience with the third rail on the New York, 
New Haven & Hartford road to fully demonstrate whether the 
change from the trolley to the third rail would be advisable. I 
certainly do not approve of the unprotected third rail, when it is 
open to all kinds of accidents and malicious interference. This 
could be easily be avoided by the substitution of a rail at the side 
of the track, with a side contact, and with the exposed parts cov- 
ered over and insulated in such a way that any object falling from 
above, or persons stepping across, would not be so liable to come 
in contact with the exposed live rail. 

There are many advantages, however, in the construction of a 
third rail over the trolley system, and it has been demonstrated 
by the conclusions arrived at by Col. N. H. Heft, electrician of the 
New York, New Haven & Hartford Railroad Company, that the 
cost of the third rail is about one-half that of the trolley system. 
It would therefore appear that it would commend itself to all prac- 
tical railroad men as the best method of supplying the current. 

The great interest that has been taken of late in electric traction, 
said Mr. Brangs, in conclusion, and the discussions on the subject 
by various railroad clubs, and particularly that on rapid transit, by 
the New York Railroad Club, must make it apparent to all that 
this subject is and will be one of the great questions to tax the 
efforts of steam, as well as electrical, engineers. 

1 do not wish to be understood as saying that the locomotive has 
not a very long lease of life,.and is not a very useful and efficient 
machine when properly handled; the recent productions in simple 
as well as compound locomotives are wonderful achievements of 
mechanical skill, but it must be conceded by all well-informed 
steam locomotive, as well as electrical, engineers, that the locomo- 
tive will be superseded by the electric locomotive in special cases. 


An Aid to the Memory. 


Mr. Preece in a recent lecture stated that the velocity of light and 
electric waves, namely, 186,400 miles per second, may be easily re- 
membered from the fact that it was in the year 1864 that Maxwell 
made his famous discovery of the identity of light and electric 
waves. Whether it is easier to remember the first or the second of 
these figures is a question, but at all events the curious coincidence 
of the two numbers is of interest. 
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Convention of Railway Telegraph Superintendents. 





The sixteenth annual meeting of the Association of Railway Tele- 
graph Superintendents was held at the Cataract House, Niagara 
Falls, on June 16 and 17. In the absence of President George M. 
Dugan, Vice-President John W. Lattig occupied the chair. The 
first session began at 10:15 A. M, June 16, but owing to the arrival 
of but few members up to that time adjournment was taken until 
7:30 p. M. At the evening session Mr. Charles Selden read a paper 
entitled “Railroad Telegrams.” He referred to a system of check- 
ing introduced on his road (the Baltimore & Ohio), which had 
effectually reduced to a minimum errors in quotations of prices. 
Another innovation introduced on these lines was a system of 
charging railroad-service telegrams to the departments from which 
they originate. The object of this was to show the actual cost of 
the telegraph service of each department, and at the same time re- 
duce the volume of the business on the wires to a more reasonable 
limit. The charges for telegrams are 10 cents for ten words, and 
zo cents for messages over ten words. At the end of every month 
each department is rendered a bill covering the cost of service mes- 
sages. The effect of this up to the present time has beer to greatly 
rid the telegraph wires of business which properly belongs to the 
mail, and facilitate the transaction of legitimate business. The tele- 
graph department is charged by every other department of a rail- 
road for any service rendered it, and why should not the telegraph 
department do likewise? The system had worked very satisfactorily 
on the Baltimore & Ohio road and had received the earnest ‘support 
of the general manager of the company. After a short discussion 
Mr. Asa R. Swift read a paper entitled “The Telegraph,” and this 
was followed by one by Mr. George C. Kinsman on “The Appren- 
ticeship System.” 

Secretary P. W. Drew then read a paper, written by Mr. L. H. 
Korty, of the Union Pacific road, entitled “The Delivery of Com- 
mercial Telegrams at Railroad Offices.” Mr. Korty emphasized 
the importance of securing receipts for telegrams delivered to con- 
ductors for delivery to persons on trains. This was a precaution 
very largely neglected, and the result was loss of all trace of such 
telegrams after leaving the hands of the receiving operator. On 
the Union Pacific road all conductors are required to give receipts 
for telegrams thus received, and report at the first opportunity any 
failure to find the person addressed. This system had been in op- 
eration for two and one-half years, and in that time there had not 
been a single failure of a commercial message reaching a passenger 
on the Union Pacific system. 

Thursday’s session was called to order at 9:30 A. M. The secretary 
read several letters of regret from members and others who had not 
been able to be present, including one from Mr. Thomas A. Edison. 
Mr. Edison, it is stated, had fully intended to atterid this meeting, 
but at the last moment certain business affairs had taken such a 
turn as to prevent him from leaving. Letters were also read from 
the Mayor of Nashville, Tenn., the Governor of Tennessee, and the 
Director-General of the Tennessee Centennial & International Ex- 
position, inviting the members of the association, individually, or 
in a body, to attend the exposition now being held in Nashville. A 
cordial and hearty welcome was extended. 

The Committee on Low-Resistance Relay Experiments, which 
was appointed at the last meeting, made its report. During the 
year it had conducted various experiments in the use of low-resist- 
ance relays in place of the standard instruments, and found that 
they gave, without any exception, the most beneficial results in the 
operation of railroad telegraph lines in all kinds of weather. Wires 
which hitherto had to be divided into two or more parts in very 
stormy weather, and each part worked separately, now worked 
through in a most satisfactory manner, by the use of 25-ohm re- 
lays, in place of the 150-ohm instruments. The result of the com- 
mittee’s investigations was apparently contradictory of the generally 
accepted law that the resistance of the instruments in a telegraph 
circuit shall equal the resistance of the wire, plus that of the bat- 
teries. The committee, however, states as its opinion, that the 
trouble with the old theory lies in its application to telegraph cir- 
cuits. The theory aimed to secure the maximum magnetic effect in 
an electromagnet, and does not take into consideration the effect of 
leakage, retardation or self-induction of the relays on a telegraph 
circuit. 

The election of officers for the ensuing year resulted as fol- 
lows: President, J. W. Lattig, of the Lehigh Valley road; vice- 
president, W. W. Ryder, of the Chicago, Burlington & Quincy; 
secretary and treasurer, P. W. Drew, of the Wisconsin Central. Mr. 
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Ryder invited the association, in the name of the general manager 
of the Chicago, Burlington & Quincy road, to hold its next meet- 
ing at Hot Springs, S. Dak. The invitation was accepted, and the 
date of the aneeting set as the third Wednesday in June, 1808. 

Mr. Thomas D. Lockwood then read a paper entitled “The Relay 
and Its Relation to the Telegraphic Circuit.” This paper, although 
rather lengthy, was listened to with deep interest by the members. 

Mr. Lockwood discussed the principles of relay construction and 
gave a brief historical account of the development of the electro- 
magnet. The application of the electromagnet to telegraph circuits 
was considered briefly, and Mr. Lockwood stated the reasons why 
long lengths of fine wire were wound around the magnet cores. 
The essential thing, he said, was to obtain ampere turns. The ad- 
vantages of using low-résistance relays on telegraph circuits where 
several instruments were connected to the line were thoroughly 
discussed. The Committee on Relay Experiments was continued 
and requested to conduct their tests and report results at the next 
meeting. The convention then at 1 o’clock adjourned. 

A few exhibits were shown in an adjoining room: 

THE PaRRISH SIGNAL Company, Jackson, Mich., showed a sam- 
ple of its crossing signal. 

Messrs. J. H. BUNNELL & Co., New York, made an exhibit of a 
large electric gong and several telegraph instruments and switches. 

Mr. A. P. Eckert represented the interests of the Safety In- 
sulated Wire & Cable Company, New York, and strongly advo- 
cated the use of Safety wire in the railroad-telegraph service. 

Tue S. & R. Automatic CRrosstnc SIGNAL was exhibited by Mr. 
Charles Selden, of Baltimore. In this signal, which is electric, the 
bell rings until the entire train passes the crossing on either a single 
or double track. 

Mr. W. S. Eckert was present at the meeting in the interests of 
the Bi-Metallic Electric Transmission Company, New York. He 
carried an exhibit with him in his pocket in the shape of samples 
of bi-metallic wire. 

THe NationaL SELF-WINDING CLock Company, Elgin, III., 
showed the mechanism of two self-winding and self-synchronizing 
clocks. These clocks have been greatly simplified within the past 
year, and are said to be perfectly reliable. 

Messrs. J. D. Taytor & Co., Chillicothe, Ohio, had on exhibi- 
tion a sample of their highway-crossing signal for single or double 
tracks. Among the advantages of this instrument may be men- 
tioned—few parts, few electric contacts and consequent simplicity 
in construction and reliability in action. The signal-circuit closer 
is controlled by a simple mechanical interlocking device. 

The members of the association on the afternoon of June 16 vis- 
ited the power house*of the Niagara Falls Power Company, and 
were greatly interested in the operation of the large generators 
and other apparatus. Through the courtesy of resident engineer 
W. A. Brackenridge and Superintendent Lincoln, the party was 
shown all through the plant, and the extension of the great wheel 
pit was the subject of great interest to the visitors, as were also the 
various other features in and about the station. On Thursday after- 
noon rides were taken on the Gorge Railway on the American side, 
and on the Niagara Falls Park & River Railroad on the Canadian 
side. Several of the members were accompanied by their wives and 
daughters, and altogether a very enjoyable and profitable time was 
had during the stay. 


The Enclosed Arc Lamp. 





To the Editor ef The Electrical World: 

Srr—In the paper on “Recent Progress in Arc Lighting,” read 
on June 9, by Professor Elihu Thomson, at the Niagara Falls con- 
vention of the National Electric Light Association, and published 
in your issue of June 12, much space is naturally devoted to the 
discussion of the enclosed arc lamp. Professor Thomson remarks 
“the enclosed arc lamp, broadly speaking, is an outcome of the 
ability to secure very nearly pure carbons.” He also claims to 
have made some experiments in this field in 1879 and states that 
“for many years after that date (1879) there were not to be found 
such pure carbons as would give so little deposition as is required 
to work an enclosed arc practically.” 

I am much surprised that one so well posted in the state of the 
art as Professor Thomson, should ascribe the success of the en- 
closed arc to the “ability to secure very nearly pure carbons.” As 
pointed out in my recent paper read before the International Elec- 
trical Society at Paris, in January of this year, the history of the 
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development of the enclosed arc is the record of a succession of 
failures up to 1894, when, as a result of my work the first successful 
enclosed arc lamps were put on the market. The commercial en- 
closed arc lamp is only three years old. Of the thirty-odd thou- 
sand enclosed arcs now in successful daily operation in this coun- 
try, nine-tenths have been installed within the past two years. Was 
this phenomenal growth due to the discovery of a pure carbon? 
Inasmuch as practically the same grade of enclosed arc carbon as 
is now extensively used was to be found in the open market at 
least five years before the advent of the successful enclosed arc 
lamp, the sudden rise must have been due to another cause. 

As Professor Thomson has remarked, and as pointed out by me 
in my Paris paper, “the idea of burning an arc in a practically 
closed and relatively small glass chamber is quite old,” but the 
idea of operating a high potential arc within an enclosure ahd main- 
taining the arc with a small expenditure of current is, however, new. 
Although years before I had used very nearly pure carbons in my 
investigations with enclosed arcs, still the experiments resulted in 
failure after failure, until the idea of the high potential arc was 
evolved by me. This method of operation, an account of which 
was first given to the National Electric Light Asseciation at the 
Washington, D. C., convention, in February, 1894, involves an es- 
sential principle of all practical enclosed arcs, and marked the be- 
ginning of the commercial enclosed arc lamp industry. 

As a contribution to the history of the art, Professor Thomson's 
reference to his unsuccessful experiments in this line is interesting, 
as is all that comes from his pen; but it is quite clear that the suc- 
cessful introduction of the enclosed arc system was not due to his 
efforts. L. B. Marks. 


Reported Consolidation of the Siemens & Halske Company 
and the Pennsylvania Iron Works Company. 





It is announced in a New York paper that the Siemens & Halske 
Electric Company, Chicago, has been absorbed by the Pennsyl- 
vania Iton Works Company, Philadelphia, Pa. The consolidation 
was consummated at the annual meeting of the former company in 
Chicago, at which additional representation in the board was given 
to the Philadelphia interests by the election as directors of Charles 
E. Yerkes, William L. Elkins, Jr., and B. W. Grist. The other 
directors are Charles T. Yerkes, R. Suydam Grant, F. W. Whit- 
ridge, W. T. Butler, E. Z. Rice and Martin Maloney. 

Mr. Charles T. Yerkes and some of his friends, it is stated, 
bought a large interest in the Siemens & Halske Company about 
a year ago, and have now brought about the consolidation with 
the Pennsylvania -Iron Works Company, which is owned by 
what is known as the Philadelphia Street Car Syndicate. 

The Pennsylvania Iron Works Company absorbs the Siemens & 
Halske Company by an exchange of its stock for that of the lat- 
ter company. It is not thought that the name of the Chicago com- 
pany will be changed, and each concern will continue to manufac- 
ture as before. 

The Pennsylvania Iron Works Company manufactures cable 
railway machinery, winding and driving machinery, and gas and 
steam engines, so that the two companies can now completely 
equip street railways with either cable or electric machinery. The 
capital stock of this company is $3,250,000, of which $1,000,000 of 
preferred and $1,000,000 of common stock is issued in exchange 
for the $700,000 of preferred and $1,300,000 of common stock of 
the Siemens & Halske Company. 


Patent Office Rules Revived. 





A dispatch from Washington states that the rules of practice of 
the Patent Office as formulated by Commissioner Seymour, have 
been revoked, and the old rules, dated April 1, 1892, with certain 
amendments, have been re-enacted. These amendments include 
the omission of rules 181 to 194, inclusive, which relate to exten- 
sions. Other amendments of less importance are also made. It 
is stated that the abrogation of the rules formulated by Commis- 
sioner Seymour has been strongly urged by patent attorneys, and 
after a careful examination of the whole matter, Commissioner 
Butterworth has decided to revise the rules of 1892, with certain 
amendments, which his long experience in the office has demon- 
strated to be necessary. 
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PSA SRS UPE CRESS 

The first convention of the Independent Telephone Association of 
the United States of America has passed into history. To those who 
will look back upon it from future years it will mark the beginning 
of what cannot fail to be one of the most important industrial 
movements of recent years. The large attendance and enthusiastic 
spirit which marked the meeting in Detroit are omens of future 
success, while, considering. the short notice given, the chaotic 
condition of independent telephony at this time am the great dis- 
tances which many delegates were obliged to travel, they were 
truly remarkable. 

There was no noticeable discord. While nearly every proposi- 
tion laid before the convention was vigorously debated and thor- 
oughly ventilated, the discussions were not bitter, and the final 
subscription of so many exchanges to the roll of the ‘association 
was an indication of an almost unanimous intention to make it 
an instrument of advancement to the interests of independent 
telephony. 

Perhaps the most noticeable feature of the gathering was its 
business-like earnestness. The men who composed the conven- 
tion represented a class of pioneers—men of affairs, with the 
courage to take an advanced stand—and their meeting was marked 
with a deliberate earnestness of purpose which seems an index to 
future success in their undertakings. 


Report of the Convention. 





FIRST DAY—TUESDAY, JUNE 22. 


The convention was called to order at 2:30 Pp. M. in Harmonie 
Hall, a large and handsome building well fitted for the uses of such 
a meeting, by Hon. Charles Flowers, of Detroit. With a few appro- 
priate remarks, Mr. Flowers introduced the Hon. H. C, Maybury, 
Mayor of Detroit, who made a brief and humorous address of wel- 
come to the delegates. He said that the telephone was the fairy 
story of to-day. Men had grown larger and the world had grown 
smaller through its appearance. Everybody is interested in the 
establishment of good and prompt telephone service, and of fair 
dealing between the exchanges and the public. In bidding the con- 
vention welcome to Detroit Mayor Maybury said that the police had 
been instructed that the watchword of the day was “Hello,” and 
that any delegate who needed anything had only to approach a 
guardian of the peace with this mystic word, when he would im- 
mediately reply: “What number?” The delegate would thus estab- 
lish friendly relations and be connected promptly with what he de- 
sired. 

Following the Mayor’s address, Hon. Charles Flowers bade the 
convention welcome on behalf of the Detroit Telephone Company. 
He said that the general law of nature was evolution, which resulted 
in the general good. The processes of this are oftentimes slow, 
requiring the persistent efforts of trained minds for their control 
and government. When an occasion arises requiring special effort 
the men to make it are always found. He said that at this meet- 
ing the delegates had gathered to show themselves and establish a 
great national organization. A spirit of business common sense 
had been ushered in, and speculative profits could no longer be 
made by the great corporations. These must now content them- 
selves with ordinary profits. The man who speaks should no 
longer have a tribute levied upon him, not for the enrichment of 
an inventor, but for the continuance of a monopoly. The right to 
plunder by forms of law had expired by limitation, and these dele- 
gates had met to establish commercial relations on the broad basis 
of public policy. 

In conclusion, Mr. Flowers welcomed the delegates to Detroit 
in the name of his company. He said he was proud of being con- 
nected with the largest independent telephone exchange in the 
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world, which was established in the face of much opposition. He 
cordially invited the delegates to inspect it. 

The address was received with much applause on the part of 
the convention. At the conclusion of Mr. Flowers’ remarks, Judge 
James M. Thomas, of Chillicothe, Ohio, president pro tem. of the 
association, made a brief address. After finishing his remarks 
President Thomas called upon Judge R. S. Taylor, of Fort Wayne, 
Ind., to address the convention. Judge Taylor, who is widely 
known as the leading counsel fot the Government in the recent Ber- 
liner case, made a strong and forceful presentation of the objects 
of the convention, of which the full text appears.in another column. 
His remarks were frequently punctuated with applause. 

At the conclusion of Judge Taylor’s remarks President Thomas 
made his opening address, which will be found in another column. 

After announcing that the temporary Executive Committee, ap- 
pointed at Chicago, would not be ready to report for some hours, 
the president, upon motion, appointed a Committee on Credentials 
to examine the status of those present. A motion that those pre- 
senting credentials be required to subscribe themselves members 
of the association upon their admission by the committee, was ruled 
out on a point of order. 

The Committee on Credentials reported that satisfactory papers 
had been presented by representatives of ninety-nine eschenge and 
twenty-one manufacturing organizations. 

At this point a warm discussion ensued, concerning proper. rep- 
resentation of exchanges present only by proxy. Some gentlemen 
from Pennsylvania and Tennessee had brought large numbers of 
proxies with them, and insisted upon voting them. After a dis- 
cussion lasting nearly an hour the report of the Committee on Cre- 
dentials was accepted without amendment, the question of the 
admission of proxies being laid over until it could be more properly 
discussed in connection with the report of the Executive Commit- 
tee. An adjournment was then taken until evening. 





At 8 Pp. mM. the convention again assembled, President Thomas 
in the chair, and heard the report of the temporary Executive Com- 
mittee, read by Secretary H. D. Critchfield, of Newark, Ohio. This 
report consisted of a draft of a proposed constitution, which had 
been prepared by the committee after an almost continuous session 
of thirty-six hours. The constitution, as finally amended and 
adopted, is published elsewhere in this issue. 

After the reading of the draft, Mr. A. B. Coon, of Marengo, IIL, 
proposed a recess for the consideration of the credentials of those 
not present at the afternoon session. This was taken, and repre- 
sentatives of seventeen exchanges and two manufacturers given the 
privileges of the floor. 

The constitution was then taken up article by article for adoption. 
Shortly after the beginning of the discussion, upon motion by Mr. 
I. A. Lumpkin, of Mattoon, IIl., it was agreed to clear the hall, 
appoint two doorkeepers and to admit to the floor only those whose 
credentials had been passed upon, in order to exclude improper 
persons. A call of the roll indicated that 136 delegates were pres- 
ent representing exchanges. Three gentlemen from Pennsylvania 
held proxies for twenty-seven exchanges in that and other States, 
and a committee from Tennessee represented by proxy over thirty 
exchanges. 

The first provision of the constitution which was debated at any 
length was that fixing the limit of assessment for exchanges at 
50 cents per telephone and 25 cents per mile of toll line. A mo- 
tion was made by Judge H. H. Hatch, of Detroit, to amend this by 
substituting 10 cents per telephone and 5 cents per mile of line. 
In the debate it was developed that there are now in use between 
150,000 and 175,000 independent telephones, supplied by about 1200 
exchanges. Secretary Critchfield, of the committee, made an elo- 
quent and able appeal for the higher rate. He spoke at length and 
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with earnestness of the enormous importance of the movement. He 
said that the sum resulting from assessments on the basis indicated 
by the committee would be none too much for the work in hand. 

Judge Hatch, replying, said the sum called for was exorbitant. 
It had teen intimated that it was to be used in litigation against 
the Bell Company. He pointed out the danger of such litigation, 
and said that he had thought the purpose of the convention was 
to make a business combination, and not to embark upon perilous 
litigation. 

Mr. S. A. Harper, of Madison, Wis., thought the matter under 
discussion was fraught with serious consequences. The associa- 
tion should aim to enroll all the independent companies of every 
sort, and he feared that the larger assessment would keep the 
smaller companies from joining the association. If all the com- 
panies joined the funds would be ample. Mr. Harper said that 
while it was true that there was danger in the assumption of re- 
sponsibility in litigation, there was more danger in failing to pro- 
tect any independent company. He made an able defense of the 
position he took, and which he assumed to be the desire of the 
convention. 

Mr. Wm. L. Holmes, president of the Detroit Telephone Com- 
pany, said his company was not prepared to enter any association 
which contemplated a lawsuit. That, as far as it was concerned, it 
had nothing to fear from a lawsuit. 

The president here suggested that delicate matters would be bet- 
ter discussed in an executive session. A motion for such session 
was, however, lost. 

After further discussion, participated in by Messrs. Stone, of In- 
diana, Coons, of Illinois, Hatch, of Detroit, and others, the amend- 
ment was defeated, and the section adopted in its original form. 

At this point, Mr. H. A. Taylor, president of the Standard Tele- 
phone Company, of Madison, Wis., made an urgent and forcible 
appeal on behalf of the manufacturers. He thought that the pro- 
vision’ of the constitution excluding them was wrong, and that 
every man with a dollar to give or a good suggestion to offer 
should be allowed to enter and take a hand. 

After some further discussion, the section ruling out manufac- 
turers, as recommended by the committee, was adopted. Upon 
motion by Mr. John McGregor, of Madison, Ind., speeches in de- 
bate were limited to three minutes. 

The next question which the convention debated was that of 
salaries for the officers. A delegate from Indiana moved to re- 
duce the salary of the president to $1000 per annum. Mr. Coons, 


of Illinois, offered an amendment to the amendment, mak- 
ing the salary $1500. After a discussion lasting about 
twenty minutes the section was passed as_ read. Simi- 


lar discussions concerning the combination of the duties of the 
secretary and treasurer and reductions of their salaries, ended in 
the adoption of the section as presented by the committee. 

The section concerning representation was, after some debate, 
of motion of Mr. Harper, of Wisconsin, referred back to the 
Executive Committee. At 1 A. M. the session adjourned until 9 
o’clock the next morning. 

SECOND DAY, WEDNESDAY, JUNE 23. 

The convention showed an energetic spirit in assembling prompt- 
ly for the morning session, which was called to order by President 
Thomas at 9:30 o’clock. The Executive Committee reported the 
section concerning representation which had been referred back. 
The original draft of the section gave only one vote to each mem- 
ber. The amended section allowed one vote for each 500 tele- 
phones or major part thereof in use by the member, permitting 
any exchange, however, regardless of size, at least one vote. An 
amendment to this, offered by Mr. H. C. Ryan, of Hampton, Va., 
providing for representation of toll lines on a basis of equivalence 
of one mile of line for one telephone, was carried. After some 
further discusion this amended section was adopted. 

Judge Hatch, of Detroit, offered a motion at this point to define 
the sense of the convention as to the representation of manufac- 
turers owning telephone exchanges. Mr. Peter Blow, of Knoxville, 
Tenn., put in an able plea for non-interference with what he re- 
garded as the private right of owners of exchanges to enter the 
manufacturing business when they see fit. 

Judge Hatch withdrew his motion, and substituted for it one to 
refer the section back to the committee, with instructions to re- 
port an amendment free from all disqualifications to manufac- 
turers. After a long and rather warm debate the whole subject 
was referred back to the committee without instructions. In a few 
minutes they reported an amendment striking out the objectiona- 
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ble features of the exclusion of manufacturers, and also making 
payment of the initiation fee of $10 a sufficient preliminary to 
entitle delegates to vote at this meeting. 

A motion to adopt the constitution as a whole brought Mr. W. 
L. Holmes, of Detroit, to his feet. He was interrupted by a dele- 
gate, who asked the privilege of the floor to move an executive 
session, but this Mr. Holmes would not grant. He said that he 
believed the association would be organized on a commercial basis 
only, and as a means for securing proper legislation. If litigation 
was not contemplated, what was the need for so large a sum of 
money? Why were such large salaries paid? He believed it was 
foolish to advertise that litigation was either feared or contem- 
plated. 

Mr. McGregor, of Indiana, wanted to know what would be done 
if an independent exchange was sued. To this Mr. Holmes re- 
plied that the Grand Rapids exchange had been sued three times, 
and had won each suit. 

Secretary Critchfield, of the Executive Committee, made a strong 
and able defense of the constitution as presented. After some 
further, rather good-humored discussion the constitution was 
adopted by an almost unanimous vote amid loud applause. 

It was decided, after some discussion, to immediately elect the 
Executive Committee. Mr. Harper, of Wisconsin, raised the , 
question of the effect of the adoption of the constitution upon the 
status of the meeting and its temporary officers. The temporary 
president, Judge Thomas, and Secretary W. J. Vesey were im- 
mediately re-elected as temporary officers until permanent officers 
could be chosen. A vote of thanks was tendered to the temporary 
Executive Committee. On motion of Mr. A. I. McLeod, of De- 
troit, the representatives of each State held a caucus to nominate 
members of the Executive Committee. After a recess of 
twenty minutes for this purpose a call of the roll of the States 
showed the Executive Committee to be composed of the following- 
named gentlemen: West Virginia, D. A. Mossman, Huntington; 
J. M. Payne, Charleston. Ohio, H. D. Critchfield; Mt. Vernon; 
Thos. Fricker, Ashtabula. New York, E. E. Summey, Utica; D. 
C. Dow, Cobblesville. South Carolina, F. C. Manning, Sumpter; 
R. B. Libby, Charleston. Arkansas, R. J. Jennie, Pine Bluff; W. 
H. Gladson, Fayettesville. Mississippi, V. L. Terrell, Meridian; 
C. D. Terrell, Jackson. Maryland, C. E. Fink, Westminster; E. L. 
Miller, Frederick. North Carolina, T. J. McAdoo, Greensboro; 
L. A. Carr, Durham. Alabama, J. M. Davidson, Montgomery; 
F. L. Hawley, Florence. Tennessee, J. C. Duncan, Knoxville; C. 
L. Hardwick, Cleveland. Kentucky, W. W. Seaton, Ashland; H. 
K. Cole, Owensboro. Fansas, C. L. Pohlman, Elsworth; Louis 
Feder, Leavenworth. Iowa, T. H. Johnson, Sioux City; S. T. 
Slade, Oskaloosa. Wisconsin, S. A. Harper, Madison; Thos. A. 
Rockwell, Oshkosh. Illinois, Thos. A. Marshall, Keithsburg; I. A. 
Lumpkin, Mattoon. Michigan, S. C. Higgins, Saginaw; Geo. W. 
Finch, Escanaba. Indiana, J. L. Howe, Rushville; Hugh Dougher- 
ty, Bluffton. Virginia, S. A. Duvall, Richmond; W. K. Lankford, 
Charlottesville. Pennsylvania, C. R. Savidge, Sunbury; H. C. 
Young, Columbus. 

Immediately after the election of the Executive Committee an 
adjournment was taken to the steamer “Sappho,” which the Detroit 
Telephone Company had engaged for the entertainment of the 
delegates and their friends. A delightful lunch and liquid refresh- 
ments of a most satisfying character were served on board. The 
steamer trip, of about 50 miles on the Detroit River, was greatly 
enjoyed by all who accepted the hospitality of the Detroit Com- 
pany. Among its other interesting features was the singing of Mrs. 
K. S. Shafer, the wife of one of the delegates, and of Mr. Wilcox. 

The evening session was called to order at 9:45 o’clock, and the 
Executive Committee reported the following as members of the 
Advisory Board: Judge C. R. Savidge, Sunbury, Pa.; H. D. 
Critchfield, Mount Vernon, Ohio; Hugh Dougherty, Indiana; 
Thomas Marshall, Keithsburg, Ill.; Joseph C. Duncan, Knoxville, 
Tenn.; Edgar S. Miller, Frederick, Md.; S. G. Higgins, Saginaw, 
Mich. 

It was announced by the President that the Manufacturers’ As- 
sociation had expressed a desire to consult with the association at 
an early date as to methods to be pursued in the future. 

The election of officers then proceeded. Judge James M. Thomas, 
of Chillicothe, Ohio, was elected president by acclamation, and ex- 
pressed his thanks in a neat speech. He said that he felt the har- 


monious meeting at Detroit was a sure indication of ultimate vic- 
tory. The other officers elected are as follows: First vice-president, 
Col. H. C. Young, Columbia, Pa.; second vice-president, E. K. 
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Hines, Oskaloosa, Ia.; third vice-president, Thomas Fricker, Ashta- 
bula, Ohio; secretary, W. J. Vesey, Fort Wayne, Ind.; treasurer, 
L. A. Carr, Durham, N. C. 

Upon motion of Judge E. H. Andress, of Lafayette, Ind., a 
vote of thanks to the Detroit Telephone Company for their mag- 
nificent entertainment was adopted standing. 

At 11:45 P. M. the convention adjourned sine die, after fifty-one 
exchanges had joined and signed the constitution. 


THE MANUFACTURERS’ TELEPHONE ASSOCIATION, 


While the convention was in session on Wednesday, sixteen rep- 
resentatives of manufacturers of independent telephones met in the 
Russell House, Detroit, and formed a national organization, to be 
known as the Manufacturers’ Telephone Association. The officers 
as elected are H. A. Taylor, of Madison, Wis., president; William 
Rawson, of Ohio, vice-president; J. H. Lee, of Baltimore, secretary 
and treasurer. The Advisory Board consists of P. C. Burns, of 
Chicago; H. A. Taylor, of Madison, Wis., and A. B. Cotton, of 
Chicago. 

This association will work in complete harmony with the other 
association. It has already begun to raise money for the further- 
ance of its plans, but for the present is not prepared to divulge the 
means and methods to be employed in carrying out its objects. 





The Independent Telephone Movement. 





BY JUDGE JAMES M, THOMAS, 
PRESIDENT OF THE INDEPENDENT TELEPHONE ASSOCIATION, 


It is an honor to preside over the temporary deliberations of 
so large and intelligent a body of men, gathered together from all 
quarters of the greatest country in the world. 

We come together to promote the interests of a just cause, and 
on behalf of the people of this great nation. We know no party, 
no creed, no State, no North, no South, no East, no West; but the 
motivethat brings us together is as broad as the expanse of our great 
territory. Having one common object, and that object being pure 
and right, we have no room for disagreement, and I sincerely 
hope that during the course of our deliberations we will keep this 
fact clearly in mind. While we may not all agree as to details, 
we hope that long and tedious discussions of minor matters will 
be obviated, so that the work of the convention may proceed with 
due speed, and an organization be formed before we adjourn that 
will make still stronger the confidence of the people in this move- 
ment. If any came bringing to this meeting motives other than to 
help take up this great work with zeal and unselfishness, dispel 
those motives at once,and place yourselves in the ranks of the great 
army which will win in a short time the greatest commercial vic- 
tory that this country has ever seen. 

We are told in some of our journals that the telephone busi- 
ness is and must of necessity be a “Natural Monopoly.” We an- 
swer that, by saving that the people of this free country abhor either 
a natural or an artificial monopoly as nature abhors a vacuum. It 
is strange that the American Bell Telephone Company has spent 
so many millions of dollars in trying to maintain a monopoly, when 
nature has been so kind as to give it natural protection. If these 
iournals are right, old Mother Nature must have been away from 
home the past two years, and has forgotten to instruct the boys 
to look after this natural monopoly in her absence. 

We are told again ‘in these same journals that the independent 
telephone movement has been a failure, and they cite us a few in- 
stances where persons or corporations without capital have been 
so unfortunate as to have executions levied upon their property, 
and this latter offered for sale by the sheriff. Of course one would 
infer from these paid articles that this is the only business where 
such a state of affairs has existed. They apparently forgot that 
more than 1000 independent telephone companies are to-day do- 
ing a successful and profitable business. 

It seems to one, after studying the situation and watching closely 
the movements of the American Bell and its lessees that those 
companies have not fully comprehended the vast extent of this 
country. When we stop to consider that up to two years ago there 
were only comparatively a few people in the United States who felt 
themselves able to pay for telephones on account of the exorbitant 
charges made by these companies, and at the same time think of 
the progress that has been made in the telephone enterprises in 
other countries, it seems that they have taken a very narrow view 
of the subject. 
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There is no country in the world where there is such a great de- 
mand for rapid communication as in the United States. Our peo- 
ple are quick to act, always energetic when engaged in any busi- 
ness, and have not the patience to await slow communications. 
There is always a demand for faster mail trains; there is always 
a demand for quicker telegraph and more rapid telephone com- 
munications, and since it has been demonstrated that the price of 
telephones can be reduced to a point where the common people can 
afford, not only to use them in their business affairs, but also in 
their domestic affairs, the desire for quick communications has been 
increased to a very great extent. In fact, the people demand this 
as their right, and any action of the American Bell, under a pre- 
tense of still owning fundamental patents, will be met with a very 
decided opposition by the great masses of the public. 

The people have looked forward to the time when, under our 
patent laws, this invention would be open to fair competition. The 
people fully believe that this time has arrived. We have been 





Jupce James. M. THoMas, PRESIDENT OF THE ASSOCIATION. 


taught to believe that our Government, under our patent laws, pro- 
tected an invention for a period of seventeen years, and no more. 
We know that the microphone has been in use more than that 
length of time, and that the owners of patents upon that inven- 
tion have had their full protection under the law. Men all over 
the country who have studied the patent situation know that the 
rights of the American Bell under its fundamental patents have 
expired. We claim now the right under our Government to use 
those inventions for the public good. 

Why should these rights be denied us? Or why should the 
capital invested by men, who are well aware of these rights, 
be jeopardized and their business threatened by a company whose 
rights to hold a monopoly under those patents have long since 
expired. Why should we longer be annoyed by notices and 
threats made in newspapers to refrain from using this invention? 
We are unable to explain to ourselves why this state of affairs 
should go on, and knowing that the great masses of the people are 
in harmony with this movement, we meet to-day for the purpose of 
forming a permanent organization for the mutual protection of 
those who invested their money in this enterprise, as well as the 
protection of the rights of the great masses of the people. 

If we are wrong as to our understanding of the law of this coun- 
try, and the American Bell still has a right under the Berliner pat- 
ent of 1891 to a monopoly of the microphone, we will abide the 
decision of the courts of this country. If we are right, we demand 
as a matter of right that we be allowed to enjoy the privilege of 
the use of this invention without further annoyance. 

I have never been able to explain why a great corporation should 
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be so short-sighted as to insist upon something that neither reason 
nor law guarantees it in trying to hold. It would be far better 
for the American Bell to concede what might be a right than 
through even a technicality of the law to attempt to rob the people 
of that which in reality and fairness belongs to them. 

There is plenty of 100m in the United States for every manufac- 
turer of telephones, for every company that is operating a tele- 
phone system or toll line; and if we should all be as industrious for 
the next twenty-five years as the independent telephone people have 
been the past two years, our territory would not even then be half 
covered. 

It will be a long time before this country can say that there is 
one telephone in operation for every eleven inhabitants within 
municipal districts. Holland can now boast that it has reached 
that point. How has this been brought about? Simply from the 
fact that since the invention of the telephone prices charged for the 
instrument in Holland have been moderate. 

If we look into the telephone business in a few other countries, 
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follow in this country, from the fact that there are hundreds of 
cities throughout the United States where the lessees of the Bell 
Company do not receive enough income to pay their,employees. 

It is a remarkable fact that for more than two years the inde- 
pendent telephone exchanges in hundreds of cities throughout this 
country have continually increased their business, while the lessees 
of the Bell Company have been furnishing telephones free to anyone 
who would allow them to place one in his residence or place of busi- 
ness. This is certainly an indication of the feeling of the people. I 
have often wondered if the American Bell fully realized this state of 
affairs. If it does, it certainly has food for thought. There is al- 
ways some reason when a man will pay for something that he has 
an opportunity to receive for nothing. 

There has been more than $20,000,000 invested in the independent 
telephone enterprise in this country, but a greater capital stock 
than all this money is the fact that we have the sympathy of the 
people, and have in every locality, where a successfully managed 
independent telephone exchange exists, a local influence which can 
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we will find every encouragement to proceed with renewed energy 
to build up a complete system in this country. The history of 
the independent telephone movement in Norway and Sweden -cer- 
tainly furnishes great encouragement to those who have undertaken 
this enterprise in the United States. We are told that in these 
countries there is in operation one telephone for every seventeen 
inhabitants within municipal districts. 

The Bell Telephone Company was the first to enter the field 
in these countries. It followed its policy of high prices and in- 
dependent management, heeding neither the demand nor the desite 
of the people, and as the result of that policy was able to place only 
a few telephones in operation. The opposition telephone com- 
pany came into being, established an exchange in the city of Stock- 
holm at moderate prices, and adopted a policy of accommodating 
its patrons. In a short time the independent company was operat- 
ing nearly five times as many telephones as were operated by the 
Bell at the time the opposition company entered the field. The 
same thing followed in other cities in these countries, and in a short 
time the Bell Company was compelled to retire from the city of 
Stockholm. It sold its property to the independent company for 
what it could obtain, and the same result followed in the other im- 
portant cities, until to-day the telephone system of these two coun- 
tries is owned and in the control of those who in no wise are con- 
nected with the Bell Company. 

This will certainly be encouraging, and it is safe to predict that 
unless the Bell Company changes its policy the same result will 


never be taken from us so long as we do our duty, give good 
service and subserve the wishes of the citizens. 

It was predicted by every important journal in this country in the 
early days of the telephone that it would succeed and do away with 
the: telegraph. The Western Union Telegraph Company must 
have believed that this prediction would come true, for we find it 
in the lead to get control of patents. It seems that it linked its 
fortunes with Edison, while Bell, Blake and Berliner were gathered 
in by the American Bell Telephone Company. 

Then after a brief struggle for the telephone field, we find an 
agreement was made between these two great corporations, in 
which it was provided that one should retire from the telephone 
field and should receive in consideration millions of dollars. So the 
prophets’ prediction failed. The telegraph business continued as 
before. 

The telephone was conducted so quietly that the people never 
dreamed of the immense fortunes which were being accumulated 
under these patents and under these arrangements until their at- 
tention was called to it by this independent telephone war. 

We believe that the contract made between the Western Union 
and the American Bell has done more to retard the universal use 
of quick communication than anything that has happened since the 
invention of the telegraph and the telephone. So soon as this bat- 
tle is over, the people will be surprised at the growth which rapid 
communication will make. Messages will be transmitted over 
telephone wires and recorded at the receiving end, delivered to the 




























842 


party addressed and the answer returned, recorded and delivered . 


without causing people to wait for lines and to get parties to the 
phone. Time will be saved, more words .will be transmitted at 
the same expense, and the commercial world will feel the advan- 
tage of this form of communication. 

It will not be long until the telephone is a very essential feature 
of our post office department. So much letter writing is burden- 
some, and with all the advantages of our fast trains we are impa- 
tient with this inanner of communication. We would be better 
pleased and time would be saved if for a reasonable sum of money 
we could talk to those with whom we have business or with whom 
we desire to communicate. Taking, then, the vast territory, our 
population of 70,000,000 of people, this great and growing demand 
for quick communication and the probability that it may in the near 
future be adopted as the greatest department of our postal system, 
the field is so great that it seems folly for one company or one 
corporation to stop progress by giving time to quarreling, conten- 
tion and litigation. There is still room for more to enter this 
great field, and one need have no fear of competition in the next 
half century. 

If, however, there is not in this view of the case sufficient to exact 
peace, then let the war go on! The American Bell Telephone Com- 
pany will find that this battle will be its Waterloo. It will find 
that others have been thinking while its officers have been schem- 
ing to make money. It will find, too, that our courts will uphold 
the law as the law if brought under the state of facts proven. It 
will find also that it will not be trying the suit of the Govern- 
ment nor the cancellation of a patent. It will be shown 
to the courts and that the courts will decide as the judges 
presiding over them are bound to do under their oaths accord- 
ing to the law and the facts. And while the American Bell may boast 
of its victories while it says nothing of its numerous recent defeats; 
and while it may boast of its great technical lawyers, of its millions 
of money and of the numerous expert witnesses it has retained; 
still, it will find that in this great country there are others equally 
as learned who are ready and willing to espouse the cause of the 
iidependent telephone movement, knowing that a great victory 
will reward their efforts. It remains, then, for the American Bell 
to say what policy it will pursue, but it should understand that 
whether it be in peace or in war we will meet it, and in peace will 
greet it, in war will surely defeat it. 


The Berliner Patent and the Government Suit. 





BY JUDGE R. S. TAYLOR, CHIEF COUNSEL FOR THE GOVERNMENT 
IN THE BERLINER CASE. 

The last public gathering which I attended in Detroit was the 
Presbyterian General Assembly. It is only just that I should say I 
was not a member. That body has enough to answer for without 
being responsible for me. When I was present they were discussing 
the Dr. Briggs case. They were trying to discover some way of 
putting a check upon what was regarded as unwholesome tree 
Now I come to Detroit to attend a convention, the pur- 
pose of whose assembling is to promote free speech. (Applause.) 
And I like to be at this one a little better than the other. 

We are met, gentlemen, under somewhat peculiar circumstances 
in some respects. I do not know what better I can do than to go 
back to Scripture again for an illustration. You will see in a mo- 
ment that I did not attend the General Assembly for nothing. We 
are told in Scripture that a man named Jacob made a contract 
once to work on a stock farm seven 
large 


speech. 


years for a wife. It was a 


price to pay for a wife. They are 
cheaper now, That is they are 
cheaper to get, but more 
expensive to keep. (Laughter.) 


Well, Jacob worked out his seven 
years, and was going down town 
to get a license when the old stock 
raiser sprung another girl on him, 
a back number that he had over, 
and told him that if he wanted 
Rachel he must work seven years 
more. I think that transaction has 
been regarded ever since as one of 
the most atrocious frauds ever per- 
petrated upon unsuspecting man. 
(Laughter.) Well, now the American 
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Bell Telephone Company has been the most successful stock-raiser 
that ever sheared lambs in the United States. (Laughter.) It made 
a contract with the American people, that if they would work for 
it seventeen years they should have a free telephone. The people 
worked the seventeen years, and now the Bell Company springs a 
back number in the shape of another patent for seventeen years 
more, which they must put in if they want “Rachel.” 

Taking it altogether, I think this is the most extraordinary 
transaction ever presented in history. I know of no invention 
made within the last fifty years which touches the people so closely 
in their lives and their happiness as the telephone. We are told 
that life is not to be measured by years, but by what you can do 
and enjoy in it; and that facility of instantaneous and universal 
communication, which, in fact, adds new faculties of speech and 
hearing to the human organism, does more to add to the possibili- 
ties, accomplishments and enjoyments of life than any other one 
invention I can think of made within fifty years past. In this I 
comprehend not only what the telephone is and has been, but what 
it is ready now to be, provided the people can have that enjoyment 
of it which they have paid for, and which the law has promised; 
and the people have paid for it the largest price ever paid for any 
one invention that I know of. There may have been more dollars 
paid for other forms of electrical apparatus, but they comprehend 
costly and valuable machinery. If you take my proposition as I 
state it you will see it is true that the American people have paid 
more money for the telephone, for the invention in it, than they 
have paid for any other invention made within fifty years past. 

Now, 1 do not know that these remarks are at all germane to 
this convention. I have been led into them because they relate 
to a topic which has at this moment much interest in the minds 
of the public, and particularly in the minds of those connected 
directly or indirectly with telephone service. 

Our friends of the newspapers, who always lay down our pro- 
grammes in advance for everything which we propose to do, and to 
whom we are under more obligations than we can express, have in 
some quarters given the public to understand that this conven- 
tion assembled for the purpose of fighting the Bell Telephone 
Company. Well, I do not know what this convention could do 
about it. I suppose if somebody would offer some very denun- 
ciatory resolutions they would receive cordial support at the hands 
of this convention, but this convention, as a convention, or as a 
body of men, is powerless to do anything to affect the situation, 
which is at the same time interesting to us all. And so, while I 
suppose the subject may be entirely unconnected with the pur- 
pose of this convention, inasmuch as some erroneous and dis- 
turbing impressions have been spread abroad as to the situation, 
and particularly inasmuch as I do not know what else to say, it 
occurred to me that it might maybe occupy agreeably a few mo- 
ments of your time in speaking of this situation. 

You have, of course, heard about the Berliner patent. You have 
heard doubtless, also, of the suit brought by the United States Gov- 
ernment to repeal that patent, and of the result of that suit, and you 
may have received the impression which has gone out in some 
quarters that by the decision of that suit the validity of that patent 
had been in some way established, so that it had a pledge or 
promise or probability of disastrous effect upon the independent 
telephone interests of the country, and now upon that subject it is 
quite desirable that you shall know the truth as it is, and that 
you shall not be disquieted in your minds on that subject any more 
than is necessary. 

Now, the Berliner patent was granted in November, 1891, and 
expires in 1908. There was just one feature connected with this 
issue which led the Government of the United States, represented 
by the Attorney-General, to bring suit to have it set aside, and that 
was the length of time during which the application had been held 
in the office. The application was filed in June, 1878, and the pat- 
ent issued in November, 1891, nearly fourteen years afterwards. 
During that period the Bell was enjoying a patent monopoly of the 
instrument covered by the patent, which is the microphone trans- 
mitter. That instrument was protected in the hands of the Bell 
Company by a large number of patents. If you have ever had your 
attention called to it, you may have observed stamped on one side 
of the Blake transmitter a long list of patents upon the instru- 
ment, so that during all those years, and particularly from 1881 
to 1891, the Bell Company had no need of any further patents on the 
microphone transmitter. At the same time the claims made in the 
Berliner application were of such a fundamental character that if 
the patent could be obtained upon them and they could be sus- 
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tained, they would absolutely control the use of the microphone 
until the expiration of the patent, so the application was continued 
in the cffice from year to year, and from year to year until, as I 
have said, 1801, when the Bell patents were just about to expire, 
and other patents were nearing their termination. Now, this delay 
in the office looked so much like design; it had so much the ap- 
pearance of an intentional delay, that the President of the United 
States directed that suit be brought to test the validity of the pat- 
ent, and this was done upon the idea that the patent was a manifest 
wrong upon the people; that if it was granted contrary to law 
it ought to be set aside; that if it was granted by authority of law, 
the law ought to be changed, and that nothing would be so sure 
to bring about a change of the law as to let the people see this 
example of its injurious operation. Now, there were connected 
with this patent a great many questions affecting its validity. It 
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was and is open to a great many objections; half a dozen, I believe, 
and some of these objections were put into the bill filed by the 
Government, but the main point urged and argued was that the 
patent had been obtained in bad faith; was delayed in the office, 
when it could have been taken out at an earlier date, and this was 
raised upon the proposition that the Bell Company, which owned 
the application from 1878 until the patent was granted, having in 
one hand a dozen patents on the microphone transmitter, and hav 
ing in the other hand an application for another patent on the same 
thing, which would control the monopoly for another period, was 
bound to take out this second patent as soon as it could get it. 
That was the fundamental question. 

You are all of you, I take it, more or less familiar with the his- 
tory of the case. You know that upon the trial of the suit in the 
Circuit Court of the United States in Boston the Government suit 
was sustained and the patent was found to be invalid, upon the 
point which I have just stated, and upon one other, which I will 
speak of in a moment. The case was appealed to the Circuit 
Court of Appeals, where the decision was reversed. From the 
Circuit Court of Appeals the Government appealed to the United 
States Supreme Court, where the judgment was affirmed. Now 
the judgment of the Supreme Court of the United States decided 
this: It decides that the one primary proposition upon which the 
Government should rest, that the Bell Company owed a duty to 
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the people in regard to its application, was not well taken. The 
Supreme Court declined to consider any other question, and de- 
cided that it was not within the jurisdiction of the courts of the 
United States to entertain any application of the Government to 
set aside a patent upon any ground upon which a private citizen 
could defend an action of infringement, and decided further that 
the applicant in the Patent Office was entitled to get all the ad- 
vantage he could by delay of his application, if it came through 
the act of officials of the Patent Office, through their ignorance, or 
carelessness, or indifference, or anything else, except his own affir- 
mative, specific, personal fraud. That is, that so long as he did 
not by any word or act of his own deceive the commissioner; did 
not by any affirmative word or act of his own cause the delay, he 
was entitled to all the benefit of all the delay he could get. 

Well, gentlemen, I am sorry for the decision. I think you will 
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SOME OF THE PROMINENT ATTENDANTS AT THE CONVENTION. 


all believe that. I did what I could to prevent it, but I am not 
surprised. I made some remarks upon this subject some time 
ago, before the decision, in the hearing of some of you—I do not 
know how many, but a few, I know—and I remember saying to you 
at that time that you must not be surprised if the decision of the 
court should be exactly what it has been, 

The proposition urged was an entirely new one. 
precedent for it. No patent had ever been set aside on that ground. 
It was an entirely new ground to take, and the decision is an illus- 
tration of the fact that a thing which is inherently, morally right 
and just is not always the law. We wish that it might be, but all 
lawyers must admit, and all lawyers know by their own experience 
that it is not quite enough to show in court that a thing is right, 
but you must have something to show in the way of law or de- 
cision, which will back up your claim, or you are very liable to 
slip down. This, I may say further, is the first case ever brought 
to a final hearing in the Supreme Court in which it was sought by 
the Government to set aside a patent, and I do not risk very much 
in saying that it is the last one. The decision of the court that 
no question will be entertained at all which can be raised by a 
private citizen in a syit for infringement, restricts the grounds prac- 
tically to one, which is fraud, and a further decision that that fraud 
must be proved by the same kind of evidence, and the same amount 
of evidence which will set aside a horse trade makes it impossible 
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to make the proof. The patent sharps who control matters of 
that kind are not such awkward fellows as to make that kind of 
blunders, the law being now that any sort of introduction in the 
Patent Office by which you get the patent does not count, so long 
as you are not caught at it. Men won't be caught at it, so that 
I think I may say with some sort of truthfulness that in this suit 
the United States Government has probably had its last experi- 
ence of the kind. It will be hereafter for the people themselves to 
find cut questions which arise upon the validity of patents, and in 
respect to this particular patent the decision of the court has left 
it exactly where it was when the patent was issued. It is to the 
effect that the validity of this patent is to be tried in precisely the 
same way, by precisely the same proceeding upon which the valid- 
ity of patents generally is tried, and nothing which has been said 
or done by the Supreme Court puts any obstacle or adds any em- 
barrassment whatever to the full, thorough and complete trial of 
all questions which can be raised, or which ever could have been 
raised, in regard to the validity of this patent, leaving out alone 
the single question of delay in the office, a question which cannot 
and never could have een tried in a suit against a private citizen 
for infringement. 

Now, I say this much, as I said before, because I think the people 
who are using independent telephones and the people who are fur- 
nishing them to their neighbors are entitled to know the precise 
status of the case. The attempt made was to set aside this pat- 
ent by a short cut; to save the people the necessity and the trouble 
of defending themselves against it by the influence of various 
grounds that exist, by putting it out of the way on this particular 
ground. The failure of that attempt has left the case right where 
it was before, and, as I have elsewhere said, the suit itself has 
been a great advantage to the public, because it has held the Bell 
Company at bay for four years, giving the independent companies 
time to organize; the people time to become intelligent on the sub- 
ject, and the movement time to get strength; and, more than that, 
the testimony taken in the case has been put upon record, as well 
as a great many facts of importance to persons who desire to pre- 
vent infringement. There have been witnesses examined in the 
case whose testimony has been put upon the record so that none 
can get away from it, which is a circumstance of the utmost impor- 
tance for all who may be called upon to defend a suit under the 


patent. 

Now, I want to say further that I have said all that I feel I 
ought to say. But I feel about this thing as one of the public. I 
am: simply here as a citizen. I have an independent telephone in 
my house. I sympathize with the movement in our town. [ 


believe that it is a matter of the utmost importance to the advance- 
ment and development of the material interests of these United 
States that the telephone should at once become the property of 
all the people. We have not begun to understand what it is good 
for. The instrument itself is so simple. It costs so little money. 
It is so easy to handle and manufacture that it ought to be in every 
house; it ought to be in every house in town,*and many a house in 


the country. It ought to be in every hotel, in the office, and in 
every room. It ought to be in every factory, from the superin- 
tendent’s desk to the various parts of his factory. Why, the num- 


ber that ought to be used in this country runs into the millions and 
millions, and every one of them, as I have said, would do something 
to lengthen life, by its enjoyment. (Applause.) 

We have come to the time when the enjoyment of the telephone 
ought to begin, and as a citizen of the United States and of Indiana, 
concerned as I am in the material, social prosperity of the people, I 
an) interested in this matter with you and with all others, and so 
I say it is a matter of individual concern to me that nothing shall 
happen which shall stand in the way of this immediate and wide- 
spread development of the art of telephoning. 

For my own self, it is impossible for me in my own bosom to be 
afraid of the Berliner patent. I have confidence in justice and 
truth, in the final victory of that which is right, which bears me 
up under all circumstances. I know a good deal about this patent, 
and it is without any sort of question the most unblushing, bare- 
faced, thinnest, inexcusable, abominable fraud that ever received 
the sanction of government. (Applause.) It has not one single 


redeeming feature about it. It did not give the world one single 
idea about the telephone. It did not advance the progress of the 
art one minute. The telephones of to-day are just exactly what 


they would have been if Emile Berliner had never been born. There 
is not underlying it one single particle of merit, not a particle. 
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Nobody has ever said there was, not even counsel for the Bell 
Company. No court has ever decided that there was. The only 
court that has ever said a word about the legal validity of the pat- 
ent was the Circuit Court of the United States for the District of 
Massachusetts, and it decided it was void. The Supreme Court 
of the United States did not undertake to stay that it was honestly 
obtained and was a valid patent. It went no further than to say 
that for this particular reason this court will not interfere; every- 
thing else was left out. 

That the patent was in fact nursed in the Patent Office, held from 
year to year, for nine years, perhaps to extend its life, is a thing 
which I said nobody who ever looked into the records doubted 
fot a minute. The Supreme. Court and the Court of Appeals did 
not decide that it was not so. No one has ever said so, except the 
attorneys for the company in their argument, and they immediately 
knocked all that out by saying that it is no matter if there was 
delay; it would not affect the case if there had been. 

Now, I am unable to believe, gentlemen, that the courts of the 
United States will sustain and enforce for all the period of yeurs 
which that patent has to run such a monstrous wrong upon the 
people. I cannot believe it. And yet I do not want you to take 
my word for anything at all. I am excusing my presence here. 
I am excusing myself for some things I have said to some people 
who have asked me questions. 

An acquaintance of mine, who is interested in an independent 
telephone company, wrote me some days ago for advice as to what 
he should do. He had bought some telephones. The time had 
come to pay for them; to put them in, or give up those he had. 
I said to him: “Pay for them; put them in; go ahead; do not be 
a coward; the Lord and justice are on your side, and you will prob- 
ably come out all right,” (Applause.) 

All this talk, however, is aside from the proper purpose of this 
convention. I have alluded to these things merely because I know 
they are in your mind. I know they have been talked about, and 
there has been some misunderstanding in regard to them, and I 
thought you should have what I believe to be the truth upon this 
subject. 

Now, you are met together as a representative commercial con- 
vention; have come together as representatives of a common 
business and a common craft, which has obtained a foothold 
throughout a large part of the United States, and you have done 
wisely, I think, to do so. To come together and organize is part 
of the American instinct of self government. 

When several hundred men have embarked in business of a com- 
mon character throughout the United States, they generally come 
together, organize, adopt by-laws, elect officers and set up a sort 
of governnient—that is what it is—among themselves; it is the 
instinct of the Anglo-Saxon race. It breaks out upon the play- 
ground in the school, and it follows men in this country until they 
die. Now, this convention of yours, as I see it, has some very 
prominent purposes to subserve, and I place in front of these the 
exchange of views and the dissemination of information from one 
to another. Your interests generally are all identical. It is to the 
interest of everyone of you representing a local exchange that the 
local telephone exchanges of the United States shall all thrive, 
and all give public satisfaction and all do good. (Applause.) There 
is no rivalry or antagonism of interest between you. When a man 
who is a subscriber to an independent line in Detroit comes to 
Fort Wayne and finds an independent line there it does him good 
to use it. He feels at home with that kind of telephone, and it 
makes him feel happy to find that it works; that he hears distinctly. 
[t does him good to hear from our citizens that our line is 
doing well, giving satisfaction—better than the old one. Now, 
this is a business in respect to which there is much to be learned 
by experience, in a great many ways; much to be learned in a 
mechanical way; in regard to the location of lines; distribution of 
lines; insulation of lines; putting lines underground; what kind 
of conduits; protection of lines from induction, from other sources 
of electricity; the organization of an exchange; the employment and 
management of operators. One of the most delicate things in this 
world, gentlemen, is to handle girls. (Laughter.) Now, our Mr. 
Beers, down here at Fort Wayne, and he is mighty slick at that, 
has found out, or thinks he has found out, some way to control his 
girls that is an advantage over the old method, and he ought to let 
you people in Detroit know about it; it ought to be scattered 
everywhere. The experience that is gathered by the actual opera- 
tion of these systems ought to become common property. 








June 26, 1897. 


I will only mention one other thing, and that is the influence 
which you may be able to have upon legislation. There ought to 
be amendments and improvements made in the patent law. I 
know of no body of men or organization which will have so much 
power to secure that kind of reform as this assgciation. Your 
membership is scattered throughout the entire United States. You 
have behind you thousands of citizens who are using your instru- 
ments; they are all your friends, and all on your side, and you can 
influence and control members of Congress and Senators, as no 
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subscribers is now being rapidly installed, and two more similar 
exchanges are now being planned. 

The lines of this company are run in conduits in the business 
portion of Detroit, cables of 100 circuits being uniformly used. The 
telephones operated are manufactured in Detroit under its super- 
vision. 

A new system of automatic registry and restoring push buttons, 
which will soon be added to the board, will make it one of the 
most complete in existence. 


ELEC. WORLD, Wy. 


A PartT OF THE SWITCHBOARD OF THE Detroit TELEPHONE COMPANY. 


other craft or body of men can, and. for that alone, for the pur 
pose of studying the defects of the pate1it system, and bringing 
them to the attention of Congress, and receiving information upon 
them, you may have a power for good which no man can estimate, 
and which alone will justify the maintenance of your organiza- 
Now, gentlemen, I did not intend to detain you so long, but 
it has been your fault as much as mine; you have been too com- 


tion. 
plaisant with me. I can only say this: I wish from the bottom 
of my heart your organization and your association stccess. If 
vou shall go on as you have done, and contribute as effectively 
as you have begun to make the telephone an everyday, everywhere 
accompaniment of American life, you will be benefactors of the 
United States in your business, such as no single body of men have 
been or can be. 





The Detroit Telephone Company. 


The largest independent telephone exchange in the world is that 
operated by the Detroit Telephone Company in the city of that 
name. Its switchboard, of which the accompanying illustration 
shows a small part, is 176 feet long, and has accommodations for 
Goco inetallic circuits. This magnificent switchboard is arranged 
in eighty sections of 150 drops each, each section requiring two 
operators. Over 3000 subscribers are now connected, and the 
work of connecting others is being rapidly pushed. An average 
speed of less than 15 seconds to a connection, with comparatively 
untrained operators, is now attained. _ A branch éxchange of 1000 





Mr. W. L. Holmes is president of the Detroit Company, and Mr. 


|}. F. Ahearn is its general superintendent and engineer. 


The President of the Independent Telephone Association, 





Judge James M. Thomas, who was elected president of the Inde- 
pendent Telephone Association at the Detroit convention, June 23, 
is iu his thirty-ninth year, has practiced law for fifteen years and 
Leen on the bench four years. He has paid considerable attention 
during that time to patent law and litigation. 
ested in the independent telephone movement just before the ex- 
piration of the fundamental Bell patents, and made the patent situ- 
ation a study for some time before becoming financially interested 
in the building of exchanges. He has always been convinced, he 
says, that the claim of the American Bell for further protection un- 
der its patents was nothing more than an effort to frighten capital 
in crder to weaken opposition. He holds the opinion that the suit 
brought by the Government against the American Bell was a great 
mistake, and the thing desired by the Bell Company. The effect 
that the decision has had, he believes to have been a great disap- 
pc intment to that company, for the reason that it has had no notice- 
able influence upon the independent movement, except that it has 
bcén the cause of what he considers one of the strongest commer- 
cial organizations that has ever been formed in this country. That 
organization, he thinks, will have the backing of nine-tenths of the 
people of the United States, and the result to the American Bell he 


He became inter- 
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believes will be disastrous. Judge Thomas has paid considerable 
attention to organization of different enterprises, and believed when 
he became interested in the independent telephone movement, and 
stil! believes, that it is the greatest field for investment now open 
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to the American people. He considers that it has already been 
demonstrated in the independent telephone business; as in others, 
that reasonable prices and fair dealing are essential to complete 
success, 


THE NATIONAL CARBON Co.’s EXHIBIT. 
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THE DETROIT CONVENTION. 


JUNE 26, 1807. 


Constitution of the Independent Telephone Association of 
the U.S. A. 





ARTICLE I. 
NAME. 

The name of this organization shall be the Independent Telephone Associa- 

tion of the United States of America. 
ARTICLE II. 
OBJECTS. 

The objects of this Association shall be: 

1. The protection of all independent telephone interests of common concern 
to the members of the Association. 

2. The protection of subscribers to telephones and apparatus operated by mem- 
bers of this Association. 

3. The bringing about a reasonable charge for tolls and the rental of teie- 
phones, so that the telephone may be within the reach of the masses of people. 

4. The bringing about a complete system of inter-municipal communication 
and long-distance trunk lines. 

ARTICLE III. 
MEMBERSHIP. 

Any corporation, partnership, or individual, engaged in the operation of an 
independent telephone exchange, toll line, or system, may become a member of 
this Association by complying with the following conditions: 

1. The payment of a membership fee of $10.00, and the first assessment levied 
as hereinafter provided; provided, however, that the payment of the member 
ship fee and signing the constitution only shall entitle the member so paying 
to vote in the election of officers, upon the adoption of this constitution, but 
not thereafter. 

2. The payment, from time to time, of such further assessments as the Asso- 
ciation, through its proper committee, may levy, not to exceed in any one year 
fifty cents for each telephone in use by any exchange or toll line company, and 
fifty cents per mile of pole lines, carrying a wire or wires, over which_ paid 
messages are transmitted. 

3. Any corporation, partnership or individual engaged in the manufacture or 
sale of apparatus or materials used in the construction, operation or mainte- 
nance of an independent telephone exchange, toll line or system, may be called 
upon by the Advisory Board for such voluntary contribution as in the judg- 
ment of said Board may be equitable and necessary, and upon payment of the 
same, shall, at the option of the contributing party, be made an honorary mem 
ber of the Association. The Secretary shall make monthly report to the Presi- 
dent, the Advisory Board, and the Executive Committee, and an annual report 
to the Association, of the persons, firms, or corporations entitled to honorary 
membership under the provisions of this Article, and the amount contributed 
by each. The receipt of the Secretary shall be the certificate of such member- 
ship, but honorary members shall have no voice in transacting the business of 
the Association, as a matter of right. 

4. By subscribing to the constitution and by-laws of the Association. 

ARTICLE IV. 
OFFICERS. 

The officers of this Association shall be a President, three Vice-Presidents, a 
Secretary, two Assistant Secretaries, a Treasurer, and an Advisory Board, con- 
sisting of nine members, two of whom shall be the President and Secretary of 
this Association, together with seven members, who shall be selected by the 
Executive Committee. The President and Secretary of the Association shall 
be ex-officio Chairman and Secretary of the Advisory Board and Executive 
Committee, respectively. 

ARTICLE V. 
COMMITTEES, 

The Association shall elect an Executive Committee, which shall consist of 
two members from each State, each State, through its delegates, to suggest the 
names of the members of said committee to represent such State. Should any 
State be without representation in the convention, the convention shall then 
select two members from such State, who shall act until the vacancy shall be 
properly filled under this Article. The Executive Committee shall, with the 
consent of the Advisory Board, select such sub-committees as it deems expe 
dient and necessary, and shall fully empower such sub-committees to carry out 
the objects for which they were created. 

ARTICLE VI. 
DUTIES OF OFFICERS. 

1. The President shall preside at all meetings of the Association, Advisory 
Board and Executive Committee. He shall, under the direction of the Advisory 
Board, conduct a bureau of information for the benefit of members of this 
Association, and shall, with the assistance of the Advisory Board, collect all 
data and information relating to the welfare and promotion of independent 
telephone interests. He shall procure facts and evidence tending to the pro- 
tection and promotion of such interests. He shall have power to call to his 
assistance for consultation the officers, committees and members of this Asso- 
ciation. He shall approve and countersign all orders drawn on the treasurer 
of the said Association; shall approve and sign all contracts and bonds made 
by this Association; shall approve all bonds made to this Association, and be 
custodian of the same, and shall perform such other duties as naturally devolve 
upon his office. He shall receive such salary, not to exceed $2,500 per year, as 
the Executive Committee shall fix; shall have an allowance for expenses, to be 
paid upon approval of the Advisory Board on presentation of properly executed 
vouchers. His salary shall be paid at the end of each quarter by draft made 
on the Treasurer. He shall give bond in such sum as the Executive Committee 
may require, with such security as may be approved by the Advisory Board. 

z. VICE-PRESIDENTS: The Vice-Presidents shall rank first, second and 
third, according to the choice of the Association, to be designated at the time 
of their election, and shall, in their order, perform the duties of the President 
so far as they relate to meetings of the whole Association only, in the absence 
or inability of the President to act, and shall have an allowance for actual ex- 
penses, while performing said duties, upon the approval of the Advisory 
Board. 
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3. The Secretary shall keep the minutes of the Association; he shall collect all 
moneys, receipt for the same, and turn the same over to the Treasurer prompt- 
ly, and take his receipt therefor. He shall keep an accurate account of all re- 
ceipts and expenditures of money, and make a report at each annual meeting 
of the Association, and to the Executive Committee and Advisory Board when- 
ever called upon so to do. He shall issue and mail all official calls and perform 
all other duties required of him by the Association. He shall receive such 
salary, not to exceed $1,000 per year, as may be fixed by the Executive Com- 
mittee, and shall have an allowance for expenses, to be paid upon the approval 
of the Advisory Board on presentation of properly executed vouchers. His 
salary shall be paid at the end of each quarter by draft upon the Treasurer. 
He shall give bond in such sum as the Executive Committee may require, with 
security to be approved by the Advisory Board. 

4. The Assistant Secretaries shall rank first and second, according to the 
choice of the Association, and shall, in their order, perform the duties of the 
Secretary in his absence or inability; and perform such other duties as the 
Secretary may require of them, but shall not be members nor act as Secretary 
of the Advisory Board. They shall have such compensation as the Advisory 
Board may designate, and an allowance for actual expenses while performing 
the duties of their office, to be approved by the Advisory Board upon presenta- 
tion of properly executed vouchers. 

5. The Treasurer shall receive from the Secretary all money by him collected, 
acknowledge receipt thereof, and pay all properly executed orders and drafts, 
provided for in this constitution, and all other orderg signed by the Secretary 
and countersigned by the President, under the direction of the Advisory Board. 
He shall keep an accurate account of all moneys received and disbursed, and 
make an annual statement of the same to the Association, and an itemized 
statement thereof to the Advisory Board at any time when he may be called 
upon so to do. He shall receive such salary, not to exceed $750 per annum, as 
may be fixed by the Executive Committee, and shall have an allowance for his 
actual expenses, after the approval of the Advisory Board, upon presentation 
of properly executed vouchers. His salary shall be payable at the end of each 
quarter, by draft upon himself as Treasurer. He shall give bond in such sum 
as may be required by the Executive Committee, with security to be approved 
by the Advisory Board. - 

6. ADVISORY BOARD: The Advisory Board shall have full power to de- 
termine all questions, transact all business of the Association at all times when 
the Association or the Executive Committee are not in session; but shall carry 
out the policy adopted by the Association, or the Executive Committee, unless, 
in the opinion of the Advisory Board, circumstances make a change of policy 
desirable. The Advisory Board shall direct the finances of the Association, 
shall have full power to levy assessments whenever necessary, subject to the 
limitations contained in Article III., and to appropriate money in the general 
fund to such use as, in its judgment, is essential to the welfare of the Associa- 
tion. It»shall create two funds in the hands of the Treasurer, first, a fund éor 
salaries and expenses of officers and committees; second, a general fund; and 
shall have power to transfer money from one fund to the other without inter- 
fering with existing obligations. It shall contract for the Association, and 
shall at all times, except when the Association or Executive Committee is in 
session, direct the other officers of the Association to carry out the intention 
of this organization. 

7. The Executive Committee shall have all the power of the Association, 
except when said Association is in session, not herein especially delegated to 
the officers and Advisory Board, and shall have an allowance for their actual 
expenses incurred in attending meetings of the Executive Committee, after 
presentation of properly executed vouchers, upon approval of the Advisory 
Board. 

ARTICLE VII. 


REPRESENTATION. 

Each member of this Association shall be entitled to one vote for each 500 
telephones or less, or for each 500 miles of toll line or less, in actual use, and 
one additional vote for a major fraction of 500 telephones or miles of toll line 
in actual use; and no more, on the election of officers or as to any question 
voted upon by said Association. 

ARTICLE VIII. 
QUORUM. 

A majority of all members present shall constitute a quorum for the trans 
action of business of this Association, twenty days’ written notice of the time 
and place of holding the meeting having first been mailed by the Secretary to 
each member of the Association. 

ARTICLE IX. 
EXECUTIVE COMMITTEE QUORUM, 

Ten or more members of the Executive Committee shall constitute a quorum 
for the transaction of business, ten days’ written notice of the time and place 
of the meeting having first been mailed by the Secretary to the address of 
each member of the Committee. 


ARTICLE X. 
ADVISORY BOARD QUORUM, 
A majority of the members of the Advisory Board shall constitute a quorum 
for the transaction of business. 


ARTICLE XI. 


SPECIAL MEETINGS. 

The Advisory Board shall, whenever in its opinion the same is desirable, 
through its President and Secretary, call special meetings of the Association or 
the Executive Committee, at such times and places as it shall designate, and 
a special meeting of the Executive Committee shall be called by the Secretary 
upon the written request of three members of said committee, stating the object 
for which the committee is called, filed with the Secretary at least twenty days 
prior to such meeting. The Secretary shall thereupon notify each member in 
writing of the time and place of holding the meeting, and shall mail to each 
member a copy of the request for the same. A special meeting of the Associa- 
tion may be called upon a written request therefor, stating the object for 
which the meeting is called, being filed with the Secretary, when signed by not 
less than ten 100 members of the Association. The Secretary shall give ten days’ 
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written notice of the time and place of holding such meeting and shall mail 
to each member of the Association a copy of the call for the same. 

ARTICLE XIII. 

SPECIAL MEETINGS, 

Any member of this Association who shall perform special services under 
the direction of the Association, Executive Committee or Advisory Board, shall 
be allowed such compensation and allowance for expenses as shall be approved 
by the Advisory Board. 

ARTICLE XIV. 
ELECTIONS. 

The election of officers shall be by ballot, whenever two or more names are 
presented for the same office, and shall be conducted by three judges and two 
clerks, to be selected by the presiding officer. The presiding judge shall an- 
nounce the name of the voter before the ballot is deposited in the ballot box, 
and should any member challenge the vote, the judges shall then proceed to 
hear the objection and shall determine the rights of the voter. Members may 
vote by written proxy, duly authorizing another member or representative 
of a member to cast the ballot. 

ARTICLE XV. 
AMENDMENTS. 

This constitution may be amended at any regular meeting by an affirmative 
vote of a majority of all the members of the Association, and at any special 
meeting called for that purpose, the object having been stated in the call, upon 
the vote of two-thirds of the members present, the proposed amendment or 
amendments having been first signed by not less than 25 members, and filed 
with the Secretary at least thirty days before said meeeting, written notice 
of such proposed amendment or amendments having been mailed by the Sec- 
retary to each member of the Association, at least twenty days prior to such 
meeting. 

The foregoing constitution was adopted at a meeting of the National Tele- 
phone Association, held in Harmonie Hall, Detroit, Mich., June 23, 1897. 





Convention Notes. 





MR. JOHN RICE, of Elkhart, Ind., represented the Cleveland carbons. 

MR. E. REUBEL was at the convention to represent the St. Louis Electrical 
Supply Company. 

MR, S. H. COUCH, of Whitman & Couch, Boston, was one of the few deie- 
gates from New England. 

MR. H. E. PROCUNIER, of Chicago, was the urbane representative of the 
Moon Manufacturing Company. 

MR, W. S. ECKERT, of the Bi-Metallic Transmission Company, New York, 
did some effective work for bi-metallic wire. 

MR. F. S. VIELE, of the Pittsburg office of the Standard Underground 
Cable Company, represented his company at the convention. 

MR B. F. STEWART very ably represented the Western Signal Company, of 
Chicago, and let no opportunity pass to extol the merits of its goods. 

MR. J. G. IHMSEN, general manager of the Keystone Telephone Company, 
of Pittsburg, also represented the exchange at Three Rivers, Mich. 

MR. R. J. CRAM, of the Farr Telephone & Construction Company, Chicago, 
made many friends and brought his goods to the notice of a large number of 
the delegates. 

THE INDIANAPOLIS ELECTRIC COMPANY was ably represented by 
its president, Mr. John H. Murphy. This company manufactures a number of 
well-known electrical and telephone specialties. 

MESSRS. J. M. NELSON and Wm. Hoyle represented the Hoyle & Scott 
Company, operating a telephone exchange at Cambridge, Ohio. 
already 175 stations, and are rapidly increasing the number, 

MR. CHARLES E, PHELPS, JR., of Baltimore, represented the Delmarvia 
Del. Mr. 
constructing exchanges at Erie, Pa., and a number of other points. 

MR. P. P. NUNGESSER, president of the Nungesser Electric Battery Com- 
pany, Cleveland, Ohio, was at Detroit, in the interests of the fine line of open 


They have 


Telephone Company, of Wilmington, Phelps is now engaged in 


and closed circuit and dry batteries manufactured by his company. 

JUDGE R. S. TAYLOR, of Fort Wayne, Ind., was a notable personage at 
His connection with the in the famous Berliner 
case made him particularly interesting to the telephone men present. 

MR. W. C. STERLING and his son, W. C. Sterling, Jr., of Monroe, Mich., 


were much interested in the proceedings at Detroit. 


the convention. prosecution 


These gentlemen operate 
the exchange at Munroe in addition to doing a large business in poles. 

MR. JOHN VALENTINE (better known as “Jack”’), of the Valentine-Clark 
Company, Chicago, was at the convention as an interested spectator. 
that, despite the recent company keeps busy and 
the outlook as excellent. 

MR, E. C. WILCOX, general manager of the Connecticut Telephone, & 
Electric Company, of Meriden, Conn., made many friends for himself and his 
apparatus at the convention. His company is making a very fast switchboard 
on an entirely new principle. 

MR. W. H. BUTLER, of Akron, Ohio, has exchanges in Ravenna and 
Kent, Ohio, 200 stations being connected in the two towns. He has go miles 
of toll line in Portage County, which connects his exchanges with over 150 
miles of other lines and many exchanges. 

MR. JOHN H. SCOFIELD, vice-president of the Phoenix Interior Tele- 
phone Company, New York, represented his company at the convention. This 
company has always maintained a strong position on the patent question, and 
Mr. Scofield did some very effective work on its behalf while in Detroit. 

MR. H. D. CRITCHFIELD, of Mt. Vernon, Ohio, secretary of the tem- 
porary Executive Committee, created a very favorable impression upon the con- 
vention by his dignified, sensible and vigorous remarks during the debate upon 
the constitution. Mr. Critchfield is interested in exchanges in Ohio. 

MR. “TOM” MARSHALL, of Keithsburg, IIl., known from one end of the 
country to the other as the champion wing shot of America, was present as a 
delegate. Mr. Marshall owns many exchanges in Illinois and neighboring 
States, and is one of the most aggresive and prominent independent telephone 
men in the country. 


He says 


depression, his reports 
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MR. L. P. SMITH, of Smith & Patterson, New York, exhibited a few 
superbly finished telephones of the Ericsson long-distance variety. A desk set 
in the main office of the Cadillac Hotel, connected with a room on another 
floor, attracted much attention, as did the beauty of the operators employed by 
Mr. Smith to exhibit his ’phones. 

MR. PETER BLOW, of Knoxville, Tenn., represented fourteen exchanges 
in that State in which he is interested. Mr. Blow says that the independent ex- 
changes in Tennessee own over 1000 miles of toll lines, covering the entire East- 
ern half of the State. The large cities of Memphis and Nashville are soon tuo 
be supplied with independent exchanges. 

MR. DAN A. MOSSMAN, president of the Huntington (W. Va.) Mutual 
Telephone Company, and of many other telephone exchange companies in West 
Virginia, Kentucky and Ohio, took a prominent part in the convention. His 
companies operate about 700 stations, mostly in small exchanges, which are 
interconnected by over 100 miles of toll lines. 

MR. L. A. CARR, of Durham, N. C., president of the Interstate Telephone 
Company, was the first mover in independent telephony in the Southern States. 
He has exchanges in Durham, Winston, Salem, Wilmington and Goldsboro, 
N. C.; Charlottesville, Gordonsville, Orange, Roanoke and Salem, Va.; and 
Frederick, Md., as well as many miles of toll line. 

THE WILLIAMS & ABBOTT ELECTRIC CO., of Cleveland, had a fine 
exhibit of their magnetos, bells ,and other appliances in one of the parlors 
of the Russell House. <A shocking reception, which showed the power of their 
generators, was accorded to many visitors. The genial president, Mr. Samuel 
D. Latty, and Electrical Engineer J. A. Williams, were kept busy showing their 
goods to admiring delegates. 

THE STROMBERG-CARLSON TELEPHONE MANUFACTURING 
COMPANY, of Chicago, had a very handsome exhibit at the Cadillac Hotel, 
under the charge of Messrs. Henry Shafer and A. B. Cotton. They showed a 
complete small exchange in operation and a number of very imgenious and 
handsome specialties. Their police fire-alarm and railway telephone-call system 
attracted much deseryed attention. 

MR. CHARLES MARTIN, of Detroit, successor to Mr. W. R. Cole, who 
has been so long and well known as a manufacturer of electrical instruments, 
was an interested attendant at the convention. Mr. Martin, who is a son-in- 
law of Mr. Cole, and has the benefit of the latter’s experience, advice and assist- 
ance, manufactures telephones and switchboards. He constructed the superb 
switchboard which was so much admired in the exchange of the Detroit Tele- 
phone Company. 

MR. G. W. BEERS, of Fort Wayne, Ind., represented the fine and large 
independent exchange in that city. This exchange has 1300 stations in Fort 
Wayne, and is connected with 130 towns, of which sixty are provided with ex- 
changes, in Indiana and Ohio. The installation in Indianapolis is of the most 
substantial Character, the lines being in conduits in the central parts of the 
city. It is said of this exchange that it has more stations in proportion to the 
population than that in any other city in America. 

THE KEYSTONE TELEPHONE COMPANY, of Pittsburg, Pa., made a 
fine showing of its goods in one of the parlors of the Cadillac Hotel. A variety 
of telephones and switchboards were shown, including both carbon ball and 
granular types of transmitters, wall and desk sets, intercommunicating instru- 
ments for factory use, and a beautiful hotel set for communication between 
the office and rooms of hotels. Messrs. J. G. Ihmsen, general manager, and 
Burt Hubbell, secretary and treasurer, made admirable representatives, and 
transacted no little business at the convention. 

THE AMERICAN ELECTRIC TELEPHONE COMPANY, of Chicago, 
had a fine exhibit under the supervision of President P. C. 
Manager H. C. Dodge, and Mr. E. C. French, 
telephone sets elicited much admiration. 


Burns, General 
The beautiful finish of the 
The exhibit included desk and wall 
switchboard, upon which 100 drops are 
many other features of interest. 
During the few days of the convention two exchanges were contracted for py 
the enterprising gentlemen in charge of the exhibit. 

THE WESTERN TELEPHONE CONSTRUCTION COMPANY had a 
very fine exhibit of its manufactures, presided over by its president, Mr. James 
FE. Keelyn, ably assisted by Messrs. C. P. Platt, J. A. Russell, Kempster J. 
Miller, J. T. Nolan, and S. S. Stout. The exhibit included a full line of teie- 
phones and switchboard appliances. 


sets, cabinets, the “‘new express 


mounted in a space 17 inches square, and 


Among other features may be mentioned 
the new transmitter, said to be a new departure, and the elaborate new switch- 
boards. On these great improvements have been made, especially in the oper- 
ating key. Some handsome cabinets, desk sets and wall ‘phones were shown. 

THE NATIONAL CARBON COMPANY, of Cleveland, was ably repre- 
sented by Mr. Richard O’Connor. It showed a handsome exhibit of batteries 
and carbons. Especially noteworthy were their National cells, having re- 
movable carbon porous cups containing depolarizing materials. A large va- 
riety of single-cylinder and other open-circuit cells were shown, as well as some 
very large sal ammoniac cells and closed-circuit cells of the Fuller type. All 
these cells are provided with a new non-corrosive carbon terminal. The ex- 
hibit included a large number of telephone carbon specialties, such as dia- 
phragms and granular carbon. It attracted much attention and favorable 
comment from delegates who visited it. 

MR. S. D. LATTY, of the Kirk-Latty Company, Cleveland, Ohio, will not 
soon be forgotten by those who had the good luck to be invited to the now 
famous frog dinner. In addition to being secretary and general manager of the 
Kirk-Latty Company, and president of the Williams-Abbott Company, of 
Cleveland, he is a most genial host. The frog dinner was given at Chap- 
pell’s, on the Canadian side of the Detroit River, about five miles below the 
city. Among the guests were Mr. F. M. Kirk, one of the leading spirits of the 
Kirk-Latty and Williams-Abbott Companies, and president of the former, as 
well as one of the largest mine owners in Ohio; Mr. J. A. Williams, generally 
known as “Little Joe’? Williams, electrical engineer of the Williams-Abbott 
Company, and inventor of many of their specialties; Mr. ‘Kate’? Claxton, of 
Chicago; Mr. P. C. Burns, president of the American Electric Telephone Com- 
pany, Chicago; Mr. H. C. Dodge, of the same company; Mr. John H. Murphy, 
president of the Indianapolis Electric Company; and Messrs. Burt Hubbell and 
George Ihmsen, of the Keystone Telephone Company, Pittsburg. The guests 
were driven in carriages from the Cadillac Hotel to Chappell’s. It was unani- 
mously declared by those who enjoyed Mr. Latty’s hospitality that he is a 
wizard, 











DYNAMOS, MOTORS AND TRANSFORMERS. 


Problem of the Small Air-Space Dynamo. ArTKtinson. Lond. £/ec., June 
11.—An article supplementary to the one by Mordey (see Digest, last week), 
discussing the point raised therein regarding a small air space; he praises 
the paper, but complains of the fact that the author in his papers keeps 
back facts and figures vital to the discussion, although the educational 
value of his work lies in the consequent prolonged discussion. When a 
coil reaches the brush energy is stored in it; this must be released and a 
corresponding amount in the opposite direction in space must be generated 
before it leaves the brush, if the commutation is to be sparkless; there are 
two methods; the stored energy may be converted into mechanical energy 
of rotation and this again into electromagnetic energy in the direction re- 
quired; or the stored energy may be converted into heat, which must be 
supplied by the prime mover; the necessary condition of sparkless reversal 
is to thread twice as many lines of induction through the coil as are repre- 
sented by the flux producing the voltage, plus a small amount representing 
the losses; one method is the ordinary commutation with the coil under 
the leading pole anda variable lead to compensate for variations; Mor- 
dey’s method is an example of this; this can be effected only as long as 
there is a positive field due to the exciting coil under the leading pole; he 
shows that the use of chord windings will not allow of the great diminu- 
tion in the air space required. He then discusses the split-up brush ; he 
obtained good results, but like with carbon brushes the result is obtained 
at the expense of efficiency; that is, the dynamo is as inefficient as when 
sparking. In the discussion it was remarked that a small air space was in- 
clined to produce an unequal pull on the armature, which may become 
very great ; this, however, can be met in double-field machines (in single- 
field machines air spaces are out of the question); if in the double-field ma- 
chines an air space is cut through the middle of the field parallel to the 
direction of the lines and to the shaft, the opening being five or ten times 
the length of the clearance space, the difficulty is overcome; in this case 
the increase in one coil is largely balanced by a decrease in the other, and 
if the sum of the induction times the ampere turns remains constant while 
the armature is in motion it will not tend to move toward one pole or the 
other; this he has verified experimentally. Summing up the question of 
small air-space dynamos he states that Ryan and Thompson's solution is 
perfect, but it has not established its commercial value; an approximately 
perfect solution is obtained by Sayers’ winding, but this is only of value in 
large machines; the Mordey chord winding is an improvement on ordinary 
windings, but is best adapted to small machines. 


Sparkless Collection. Brown. Lond. Z£iec., Junell.—A communication 
referring tosome results which he has obtained. He refers to the discus- 
sion of Mordey’s paper in which the objection was brought forward that 
the ‘‘ winding must suffer from want of power of commutation through 
having only a portion of the whole section available for the purpose ;” he 
shows that his objection is groundless. The machine had 44 sections with 
three complete turns of six conductors to each section; this was rewound so 
that there were only 22 sections with six turns and 12 
which were placed forward, the distance between the forward conductors 
and the main part of the section being a little short of the distance between 
the horns ; the results are given and show that the machine, when wound 
in the ordinary manner, reachesits maximum output at full load, but when 
covered with sections having only one-sixth of the conductors available 
for commutation it can stand an overload of 80 per cent. quite sparklessly; 
as the back turns are replaced by forward turns the horns are less and less 
weakened by any given ampere turns on the armature, allowing a given 
section carrying a given current to be successfully commutated witha 
smaller portion of its circuit than would be possible if it had to work in its 
usual position. 

Armature Reaction and the Theory of Commutation. Hawkins. Lond. 
£ilec., June 11.—The conclusion of his long serial; he discusses double- 
wound armatures, comparing them with those of single windings. No gen- 
eral summary or conclusions are given. 


20-Volt Unipolar Machine. Cuarry. L'Elec., June 5.—The first part 
of an illustrated description of his new unipolar machine, the illustrations 
including cross-sections and details. He shows that improvement is pos- 
sible in dynamos in the reduction of the weight of copper and other ma- 
terials; in the present machine this weight is only one-third, while the 
amount of copper on the armature is reduced to one-seventh; in a 40-kw 
machine the output was more than 56 watts per kg of total weight and 
more than 1300 watts per kg of copper as compared with 20 and 170, which 


conductors, two of ’ 


HERING 


are the means for the ordinary machines; the voltage may be made any- 
thing desired; there is claimed to be absolutely no hysteresis or self-induc- 
tion in the armature. The field is made of a hollow iron ring containing a 
coil in the inside and it is therefore an iron-clad armature; there is a short 
air gap in this magnetic circuit in that part of the ring toward the axis and 
in this air gap revolves a disc armature; this disc is made of radial con- 
ductors which are connected in series with each other so that their 
E. M. Fs. are added by means of fixed conductors which connect the outer 
end of one with the inner end of the next. A 40-kw machine gave 185 am- 
peres at 220 volts and at 1800 revolutions; the weight, including the base, is 
710 kg, the weight of copper and magnets 25 kg; the armature is made of 
iron and only 5 kg of copper is used on it ; 6100 ampere turns are necessary 
for excitation, involving an expenditure of 500 watts; a detailed description 
of the magnets is given ; the induction is 16,000 gausses, producing 13,100 in 
the air gap, which is 4.5 mm in length; the length of the magnetic circuit 
is 62cm. The description is concluded in the issue of June 12; he gives an 
illustrated description of the armature; this consists of a movable disc of 
copper divided into radial strips or sectors, insulated from each other, 
and of two similarly radially cut iron discs or rings which are secured to 
the polar surfaces ; these fixed portions have a small contact brush at each 
end of each of the radial sections, the brushes touching the revolving disc ; 
thus the current generated in each section of the moving disc is led through 
these fixed brushes from the outer end of one sector to the inner end of 
the next and so on, collecting them all in series; the conductors are insu- 
lated from each other by air spaces for the sake of ventilation; the con- 
ductors are not otherwise insulated ; the reason for having fixed radial con- 
nections on both sides of the armature is said to be that the current is then 
not interrupted at any time; the two fixed discs are shifted with 
respect to each other by an angle equal to that of one of the sectors ; there 
will be a time when the current in the movable conductors will be divided 
into two currents of half the intensity in each of the fixed connectors; it is 
claimed that there will therefore be no sparks due to self-induction (proof 
of ghis would be desirable) ; the use of such a large number of brushes, 
namely, four times as many as there are movable conductors, he claims is 
not as great an objection as might at first appear, as their construction is 
simple and cheap. The armature reaction is not only entirely avoided, but 
it may even be made to assist the field by a proper disposition of the parts. 





Single-Phase Motors. Berc. Amer. Elec., Jane.—He discusses the prin- 
ciples involved in self-starting single-phase motors. The alternating re- 
pulsion motor is stated to be the best of several types of commutator motors 
described; in this type the commutator is used only in starting, and the 
motor runs as a straight-induction motor. Single-phase alternating 
synchronous motors with the commutator used in starting are stated to be 
more objectionable than the first named, owing to the greater amount of 
sparking. A new type of single-phase induction motor is described, in 
which the starting device consists of a reactive coil in series with a non- 
inductive resistance connected across the mains; a wire taken from the 
junction between the resistance and the reactance is carried to one terminal 
of the induction motor, the other two being connected directly to the 
mains; on open circuit the current at the motor terminals and across the 
reactance and resistance has an E. M. F. in phase with the current in the 
resistance part, and an E. M. F. in quadrature in the reactance part; this 
arrangement establishes an out-of-phase E. M. F. similar to that of the 
monocyclic system, and thus the motor can start with a load. 


LIGHTS AND LIGHTING. 

Variations of Temperature in Incandescent Lamp Filaments. JANET. 
L’ Eclairage Elec., June 5.—A short article supplementary to that of Guye 
(see Digest, May 22, under Electrophysics). He made similar calculations 
and arrived at the same general results, but carried them further so as to 
get numerical values for the case of an incandescent lamp filament; he thus 
finds that the mean temperature of the filament is the same as that which 
would be produced by a constant voltage equal to the effective voltage ; 
also that the variations of temperature with a 16-cp lamp filament when the 
frequency is 40 are about 10 degrees more or less than normal ; if the light 

s proportional to the cube of the energy the light will vary between 14.1 
and 18.5 candles, which variation will have double the frequency of the 
current. 

Aron Arc Lamp with Cadmium Amalgam.—Elek. Anz., June 3.—A brief 
notice from a report of the Reichsanstalt, concerning experiments to re- 
place mercury in the Aron lamp by cadmium amalgam. It was found that 
the lamp would not burn continuously on account of a layer of oxide on the 
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surface, but when amalgam was carefully filled into the tube so as to 
prevent oxidation, the lamp could be kept burning constantly; experi- 
ments were also tried with zinc, tin and potassium amalgam. (In this 
lamp, as was described before, the arc is formed in the top of an inverted 
U-shaped glass tube.) 

220-Volt Lamps. Gipsinecs, Bradford, Eng. Amer. Eilec., June.—The 
great advantages of the 220-vclt lamp are maintained ; a long list of Eng- 
lish stations using 220-volt lamps is given; in Great Britain the 110-volt 
system is now obsolete for any new schemes, while those which already 
exist are rapidly being changed over to 220 volts; even the alternating sys- 
tems are being changed as far as the pressure of distribution on the low 
tension network is concerned; there is now no difficulty in obtaining good 
220-volt lamps; ordinary first-class wiring for 110 volts is found equally 
satisfactory for 220 volts ; the chief alteration required in fittings consists 
in greater breaking distance between the contacts or switches used for con- 
trolling one or two lights, which distance should not be less than three- 
eighth inch; fuse fittings will require the length of fuse to be increased to 
at least one inch gap for the smaller sizes, and for perfect security it is de- 
sirable to adopt a design which has a bridge of insulating material between 
the terminals. An arc lamp is described of the author's design which has 
two independent pairs of carbons; it has been found to give good service 
on 220-volt circuits. 

POWER. 


Local Distribution in Workshops. Scorr. Lond. Elec. Eng., June 11.— 
A continuation ot his long serial. He gives curves showing the relative 
speeds, prices and weights ot single-phase, polyphase and continuous-cur- 
rent motors; he calls attention to the question of speed, showing that for 
adaptibility to required speeds the continuous-current motor is by far the 
most convenient ; the prices of certain single-phase machines varies about 
28 per cent. higher than the same makers two or three-phase motors, the 
latter corresponding almost to that of continuous-current machines. 





The Economics of Power Transmission. Bet. Amer. Elec., June.— 
He discusses the calculation of the cost of a power transmission scheme. 
A preliminary investigation should be conducted to determine as accu- 
rately as possible the amount of electrical energy that can be sold and its 
distribution. A case is thus calculated tor a city of 25,000 inhabitants, the 
source of water power being 15 miles distant. After estimating the 
probable consumption of electrical energy, the hydraulic development is 
taken up; under ordinary circumstances $75 per effective horse-power 
should easily cover the total cost up to the wheels ; for 2000 horse-power 
$25,000 should put the wheels in place ready to run with all accessories ; 

7,509 should erect a station, $2,500 furnish a building for the station men 
and stores, and the cost of generators, transformers and accessories would 
be, ready to run, $50,000. A voltage of 10,000 is assumed, and for com- 
puting the cost of the line the following simple formula is given: - 

W 


2 
rbD* 


P 

v 
in which / is the total cost of the bare-line copper in dollars; 4, the price 
of bare copper per pound in cen/s ; D*, the square of the distance of trans- 
mission in thousand feet ; W, the total watts delivered; V, the voltage at 
receiving end, and vy, the volts lostin the line. This formula is given as 
accurate to within a small fraction of 1 per cent. The cost of the line is 
thus found to be $15,000, or $25,000 with the poles and insulators. ‘The line 
is stated to be usually a rather small item, often not more than 10 per 
cent. of the cost of the plant, and rarely over 25 per cent. The article 
concludes with an estimate of the operating expenses and an analysis of 
the several different factors entering into the estimate of cost of plant. 


The Failure of Fuel Gas.—Prog. Age, June 15.—In a paper by Shelton, 
read at the recent meeting of the Western Gas Association, which is re- 
printed in full in this journal, he calls attention to the faflure of commer- 
cial attempts to supply fuel gas in the United States; in the past 16 years 
27 trials were made, and of these 22 have utterly collapsed, and of the 
other five, two are trying to get out of the business, while the other three, 
after six years’ operation, show a less output and fewer customers, without 
returning a dollar of earnings to the stockholders ; detailed information is 
given quite fully in the paper. 

TRACTION. 

Electric Railways and Electromagnetic Induction.—Lond. L£lec., June 
11.—A reprint of some of the diagrams obtained by Ayrton in 1893 in the 
neighborhood of the City & South London Railway, the measurements 
being taken with a magnetometer; these are the results which he referred 
to in his recent discussion of the Trotter paper; no general conclusions are 
given, except an indication that the disturbances are in a measure due to 
the earth return currents. 


Accumulator Traction.—Elektrochem. Zeit., Jane.—A notice from arecent 
report concerning the Hanover line (where the cars are run partly with an 
overhead line and partly with accumulators) stating that during snow 
storms in winter the cars could be kept running only because they carried 
accumulators, as the overhead line was disabled by the ice. 


Accumulator Traction in Paris.—L'Energie Elec., May 16.—A long 
article, accompanied by a large number of illustrations, giving a detailed 
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description of the new line, which was described ‘in the Digest, May 22; 
many of the illustrations are the same as those in the former article. 


Electric Railways in Austria.—Zeit. fuer Elek., June 1.—A table of 
statistics showing the operation for the first quarter in 1897. 


Brussels, Dituponne. L’Eclairage Elec., June 5.—An illustrated de- 
scription of the trolley line in that city. 


Motor Carriages.—Lond. Elec. Rev., June 11.—A brief account of the 
‘* fiasco” of the recent competitive tests of the London Lugineer ; brief 
descriptions of some of the carriages are given. 


Repair of Electric Railway Apparatus.—Amer. Elec., June.—Directions 
for the manual operationsin banding the armatures of electric railway 
apparatus. 


INSTALLATIONS, SYSTEMS AND APPLIANCES. 


Application of Accumulators as Equalizers. ILLNER. Zeit. fuer Elek., 
June 1.—A reprint of a lecture in which he discusses the application of ac- 
cumulators for equalizing the variations in the voltages due to various 
causes and for equalizing the output of a machine when the consumption is 
variable ; each case is discussed separately, and methods are given for 
properly proportioning the plant ; he shows that it is not the accumulators 
alone which must be proportioned to meet the requirements, but that both 
the dynamo and accumulators as a combination must be considered and 
that the success of a plant depends on the proper proportioning of both 
these combined. Briefly, the process consists in properly combining the 
characteristic curves of the accumulators and of the dynamos; the curves 
for accumulators, as obtained by rapidly alternating partial charges and 
discharges, are given; the current was reversed, but kept constant, every 
five seconds ; this shows that the difference in voltage at charging isin 
general larger than at discharging, and these differences are very great 
toward theend of the charge, while during nearly the whole discharge 
they arethe same; they are due to the internal resistance and directly 
proportional to the current density ; the discharge voltage is nearer to the 
norma! than the charging voltage, in the ratio of about3 to 4; curves 
based on these data are used in his further deductions. He assumes the 
characteristic of a shunt machine and shows how the accumulators must 
be proportioned ; he finds that the capability of regulating for the same 
battery is better when the characteristic of the machine falls less abruptly, 
that is, the smaller the armature reaction, when the changes in voltage are 
due to changes in the current ; when they are due to changes in speed, the 
accumulator is the only means for compensation, and then the larger the 
armature reaction the smaller may be the accumulator; these conditions 
are, therefore, opposed to each other and a mean must be taken depending 
on which variation is the more important. For equalizing the current, as 
for railway work, he shows that the dynamo should deliver a constant 
number of watts, but it would b2 impossible to construct such a dynamo 
and its curves should therefore be tangent to the required one ; when com- 
pound machines are used accumulators will increase, instead of diminish- 
ing, the variations in the current, and the series winding should, therefore, 
be disconnected. Itisa mistaken idea to imagine that an accumulator will 
equalize currents without a careful proportioning of both it and the 
dynamo. When variations in the line wire are to be compensated, the 
accumulator should be put at the distant end of the line or at the principal 
place of consumption, in which case the feeder may be reduced to one-third 
in its size; on large electric locomotives the accumulator has best be 
placed on the locomotive itself. 


Brussels. TRAVAILLEUR. L’£clairage Elec., June 5.—A long illustrated 
description of the electric lighting station, to which about 40,000 lamps were 
attached; it is a continuous current plant on the three-wire system with 
which a large battery of accumulators is connected; there are also two 
secondary stations with gas engines and accumulators. 


Cologne.—Elek. Zeit., June 3.—A long abstract, with numerous tables, of 
the report showing the operation of this station up to April, 1896. 


Lightning Arrester. FINDEISEN. £ie&. Zeit., June 3.—A short communi- 
cation giving an illustrated description of an improved device. The line 
is connected to earth through four air gaps terminating in saw-teeth points 
as usual; the earth side ot eacb one of these is connected metallically to 
earth through a fuse wire holding back a spring, which when released 
short circuits that particular air gap; if therefore the lightning has passed 
through the first one it, or the subsequent dynamo current, will have fused 
the wire, which short circuits that gap, and the next discharge will then 
find a free path to the second one whether the teeth of the first be fused 
altogether or not. 


Best Means of Preventing Leakage. Waker. Lond. L£iec. Eng., 
June 11.—The beginning of an article discussing in a general way the sub- 
ject of earth, earth currents, etc., in electrical installations and the best 
means of preventing such currents from generating heat and setting fire to 
buildings; the present portion is elementary and appears to contain noth- 
ing new. 





Elizabeth. ROLLER. Amer. Elec., June.—A well-illustrated description 
of the new station at Elizabeth, N. J., employing the monocyclic system. 
Besides the city of Elizabeth, including Elizabethport, service is given to 
five towns, the centre of the distribution of the most distant being 7 1-2 
miles from the station. The distribution of the load at present is such 
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that the station location falls almost exactly central to the output. Wher- 
ever possible, distribution is made from central transformers on the three- 
wire system, the advantage of which system with alternating currents is 
that both sides do not need to be kept in perfect balance, any ordinary un- 
balancing being equalized by the transformers themselves. The teazer 
wire of the monocyclic machines is run only to districts where motors are 
installed. 


Brighton, England. Batuurst. Amer. Elec., June.—A well-illustrated 
description of the municipal lighting plant, of which Mr. Arthur Wright is 
engineer. The equivalent load at present is 35,000 16-cp lamps; the main 
distribution is on the three-wire low-tension system (115 volts), but in order 
to open up outlying residential districts the alternating system is em- 
ployed ; when a paying load has been obtained it is changed over to the 
main system. All cables are armored and placed direct in a trench, a line 
of bricks being laid ahove them to indicate their presence to those exca- 
vating afterwards. The size of the station has very largely increased 
during the past several years, largely on account of the system of charges 
instituted by Wright, which system is described in his paper read before 
the Niagara Convention. 


Rouen, France. LAFFARGUE. Amer. Elec., June.—An illustrated de- 
scription ; the total number of lamps supplied is 35,000 and the selling 
price of the kw-hour was about 12 centsin 1896; the central quarter is sup- 
plied by the three-wire continuous current system ; for the outlying quarters 
the alternating current is employed in connection with sub-stations having 
a rotary transformer, which also charges a storage battery; the central 
Station also has a storage battery; the alternating current voltage is 
regulated by cutting in or out a certain number of primary returns of the 
station transformers. 


Alternating vs. Direct-Current Central Stations.—Amer. Elec., Jane.—An 
examination ot the various claims put forth for the two systems. The con- 
clusion is thata comparison is unfair, for the reason that with the continu- 
ous current great attention is given to secure good regulation by manual 
and not automatic means, while the alternating-current station is expected 
to regulate for itself, which it does toa certain extent, even better than 
would a direct-current system under similar circumstances. On equal 
grounds it isconcluded finally that the alternating-current system may be 
made to excel the direct system in first cost, while in the operation of its 
machines and in regulation there is no reason why it should not equal and 
even surpass it. 


WIRES, WIRING AND CONDUITS. 


Advantages of Insulated Pipe. Baruurst. Lond. Z£/ec. Rev., June 11.— 
A reply to the recent articles of Zingler (see Digest, May 22, 29, and June 5); 
he answers the criticisms against insulated pipes, referring largely to the re- 
cent discussion in THE ELECTRICAL WORLD, from which he quotes; no new 
points appear to be made; he admits that the lining is a first cost invest- 
ment, but it should be considered with reference to the depreciation ; to use 
plain pipe would encourage even plumbers and gasfitters to enter the elec- 
trical business ; Zingler’s table of costs should have been based on present 
prices; the extra cost of the insulation is but a small portion of the total 
cost of an installation. 


Zest Wires in Feeder Cables. KALLMANN. Lond. £/ec., June 11.—A com- 
munication calling attention to the great advantage of using feeder cables 
containing pilot wires or test wires, as these will be found of great use in a 
number of ways. 


Overhead Lines. MONTPELLIER. L'£iéec., June 5.—The first part of an 
article describing the construction of overhead lines; in the present por- 
tion he discusses poles, showing how the dimensions should be chosen and 
how they are preserved. 


Rules and Regulations for High Voltage Installations.—Elek. Zeit., June 3. 
—A reprint in full of the recommendations adopted unanimously by a com- 
mittee of the Union of German Electrical Engineers, which are to be pre- 
sented for adoption at the next annual meeting ; it refers to voltages above 
1000 and does not include electric railways. 


Insulation Material. Marzaun. Elec. Tech., May 31.—The beginning of 
areprint of an article on insulation materials, manufacture of insulated 
wires, etc. 


Line Effects in Alternating-Current Transmission. RAYMOND. Amer. 
Elec., june.—Where a high tension alternating current line passes under- 
neath trees the best rubber insulation is considered necessary, together 
with a strong covering to prevent mechanical injury ; it would probably be 
cheaper to make a considerable detour rather than to install the wires as 
above described ; he has seen twigs drop across heavily W. P. insulated 
wires with but 2500 volts across them and start an arc that at once burned 
the wires off, tte distance apart between being 10 inches ; with bare wires 
when the weather is damp or the trees are wet, the contact of branches 
will in a short time either burn out the line or the tree, and it is generally 
the former. 


Drop in Alternating-Current Lines. MERSHON. Amer. L£iec., June.— 
A table and chart, accompanied by examples, by means of which the drop 
in an alternating-current line can be very simply determined, the resist- 
ance, power-factor and inductions all entering in the result. The arrange- 
ments of conductors for minimum inductance are given for two and three- 
phase currents; an arrangement is described whereby the voltage at the 
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receiving end of an alternating-current line may be indicated in the 
station, account being taken of current, power-factor, reactance and 
resistance. The method described is stated to have proven perfectly 
satisfactory in practice. 

Calculation of Weight of Copper Wire. Norron. Amer. LElec., June. 
—The circular mils of each of the several different wires where combined 
weight is desired to be known, are multiplied by the length, and the sum 
divided by the circular mils of some wire whose weight per foot is known ; 
the equivalent in length of the latter wire is thus obtained, which, multi- 
plied by the weight per foot, will give the combined weight of the several 
wires considered. 


Calculation of Special Forms of Incandescent Lighting Circuits.—A mer. 
L£ilec., Jane —Numerical examples are calculated for a graduated incandes- 
cent circuit, a graduated anti-parallel circuit and an equalized feeder cir- 
cuit. Of the several cases calculated, it is shown that the last-named cir- 
cuit is the most economical for the specific case considered. 


Interior Wiring.—Amer. Elec., Jane.—Instructions on the details of 
cleat and knob wiring, in methods of passing through walls and beams, 
manner of making joints, etc. 


ELECTRO-PHYSICS AND MAGNETISM. 


Capacity and Residual Charge of Dielectrics. Horkinson and WILSON. 
Lond. Z£i/ec. Rev., June 11.—A continuation of the reprint of their Royal 
Society paper; a brief abstract appears in the Lond. //ec., June 11. 
They investigated the effects of variations of temperature and time on the 
residual charges and capacity and found some interesting connections be- 
tween a perfect insulator like glass and an electrolyte like ice pointing 
toward a unification of the ideas of conduction in general. 


Lorentz Theory and the Experiments of Zeeman. PoincaRe. L'£Eclairage 
£lec., June 5.—A mathematical article explaining the Lorentz theory in 
connection with Zeeman’s experiments; this theory of hypothesis is that 
electric charges are carried by material molecules from which they are 
inseparable; each charge is constant and its distribution invariable ; 
all changes in the field are due to displacements of the molecules carry- 
ing the charges with them; a current is due to a movement of these 
charged particles ; in dielectrics they can only be displaced slightly. 

Physics. Poincare. Rev. Gén. des Sciences, May 30.—A long article in 
the form of an annual review of progress in physics, large portions of 
which involve the branch of electricity. 


Action of Fluorescent Substances on Cathode Rays. TURNBULL. Lond. 
Elec., June 11.—A brief communication calling attention to the fact that 
under certain conditions the approach of a fluorescent screen close to the 
tube produces a stoppage of the discharge in the tube, the conditions being 
that the vacuum is high and that there is a multiple circuit of slightly higher 
resistance than that of the tube through which the discharge may pass 
when it does not pass through the tube ; the effect of the action is appar- 
ently to increase the internal resistance of the tube. He also shows that 
when the vacuum isso high that discharge ceases, the discharge will be 
re-established by bringing the hand close to the tube. 


Swinton's Cathode Ray Experiments. Swinton. Lond. £/ec., June 11.— 
A note stating that FitzGerald’s interesting suggestions (see L/iges/, June 
19) do not apply as an explanation to some similar observations. 


Magnetism and Concussion. FROMME. Lond. £i/ec., June 11; noticed 
briefly from the Wied. Ann., 61, p. 55.—A systematic study of the effects of 
shocks on the magnetization of iron; most of the experiments were made 
in a field of zero intensity; the results are said to be definite and sugges- 
tive. The effects of concussion are independent of simultaneous bending 
or torsion and also of the previous magnetic history of the specimen; they 
affect the molecular magnets directly, probably leading to a different 
grouping; when the magnetizing force is small a specimen subjected to 
shocks shows a reduced susceptibility and permanent magnetization. 


Terrestrial Magnetism. Der Rocuas. Cosmos, June 5.—A brief descrip- 
tion of Lagrange’s observations in Brussels ; he found that there were sys 
tematic variations which were not the effect of a magnetic force, and he 
attributes them to some new force; he (RocHAs) tiinks the cause attribut 
able to the circulation of ether. 


ELECTRO-CHEMISTRY AND BATTERIES. 


New Process of Producing Aluminum. KersHaw. Lond. £éec., June 
11.—A brief description of the Blackmore process, which was recently de- 
scribed by the inventor at the Society of Chemical Industry in New York. 
Itisa new method for producing aluminum sulphide on an industrial 
scale ; this compound is easily reduced to aluminum and sulphur; the sub- 
stitution of the sulphide for the oxide reduces the voltage from 5to31; 
the cost of producing the aluminum sulphide is only 6 cents per pound. 
Kershaw points out that the cost of the electric power is not always the 
sole or even the prime factor to be taken into account in estimating the 
chances of success ; the cost of wear and tear on the plant itis thought 
will be rather high for this process. 

Carbons for Electrolytic Purposes. Krupka and Jacosy. Lond. Ziéec., 
June 11.—A note stating that the recent test of Lessings’ carbons, (see 
Digest, June 12), is of no importance for showing their practical value; the 
tests are no criterion as to the value of these carbons for the electrolysis of 
salt, for which they are used mostly; he states that there is not a single 
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factory in the most important countries in Europe in which these carbons 
are not being used or being tried. 


Electrolytic Preparation of Oxyhydrates and Metallic Sulphides.—L’ Elec., 
June 5.—A brief description of the Lorenz process which is spoken of very 
highly. He uses as an anode the metal whose compound is required, the 
cathode being made of platinum, on which the product will be deposited ; 
the precipitates are suspended in a neutral liquid, which is very important, 
as this cannot be accomplished by manufacturing them by the usual chemi- 
cal process. The protoxides of various metals can also be formed; he has 
in this way prepared the hydrates and protoxides of copper, lead, zinc, 
cadmium, iron, magnesia and aluminum. In an analogous method he 
prepares the metallic sulphides. 


Alkalies and Bleach.—Elektrochem. Zeit., June.—A brief illustrated de- 
scription of the Kellner process. 


Electrolytic Production of Metallic Wares.—Elec. Tech., May 31.—A 
brief description of the patented process of Nussbaum, who strips the 
mould from the electrically deposited metal by mzans of water under 
pressure forced between the two. 


Electrolysis of Water at Low Voltages. Tommast. Elektrochem. Zeit., 
June.—An abstract from a French journal. For decomposing a ‘‘ mole- 
cule” of water requires exactly 69 calories, corresponding to 1.47 volts; it 
can also be decomposed by currents of much lower voltages; he explains 
this apparent inconsistency by means of the phenomena of dissociation ; 
composite bodies can be decomposed at a mnch lower temperature than 
that produced at the union of their elements, the process ceasing when a cer- 
tain dissociation tension has been reached; there remain molecules of 
hydrogen and oxygen which are not combined; this explains the apparent 
inconsistency ; there is really no true decomposition at lower voltages, but 
it is only a freeing of the dissociated molecules ; this first process he calls 
** electropseudolyse.” 


Theory of Ions. Crompton. Lond. Elec. Eng., June 11.—A very brief 
abstract of two papers on the theory of electrolysis, read before the Chemi- 
cal Society. 


Theory of Electrolysis. BUCHERER. Elektrochem. Zeit., Jane.—A brief 
reply to Nernst's recent criticism of his theory. 


Instruction in Electro-Chemistry. Hatter. L'Eclairage Elec:, June 5.— 
Long extracts from two recent articles; they consist largely of brief de- 
scriptions of the various processes in commercial use ; he calls attention to 
the important work in this direction in Germany: the object of the article 
appears to be to encourage a similar development in France. 





Oxidation of Carbon without Heat. Case. Amer. Elec., Jane.—A reply 
to the article by Reed (see Diges/, May 1), in which the claim made by Case 
of having oxidized carbon without heat was contested. Case has proved 
that carbon can be oxidized below its igniting temperature without the con- 
tinuous application of heat or electrical energy; and that researches 
capable of verification have been published indicating or proving that car- 
bon has been oxidized at low temperatures in other than the two ways 
mentioned in Reed's article ; oxidation of carbon may also take place at 
normal temperatures when it is combined with other substances. 


Thermo-Electric Batteries. ANTHONY. Amer. Elec., June.—A reply to 
Reed (see Digest, May 1), in which the Jacques cell is criticised. The writer 
nolds that the operation of the Jacques cell does not require the continuous 
application of heat, but only that the cell be placed where the temperature 
is sufficiently high. In the thermo-electric element, heat energy is directly 
converted into electric energy; this is not the case in the Jacques cell, in 
which carbon is the material consumed. 


UNITS, MEASUREMENTS AND INSTRUMENTS. 


-otentiometer. FRANKE. L£/ek. Zert., June 3.—An illustrated description 
of what he calls a compensator, which he devised for the purpose of 
calibrating volt and ammeters by means of a simple transportable appa- 
ratus which is very easily applied ; he also calls attention to the impor- 
tance of calibrating station instruments frequently. It consists of a re- 
sistance wire in series with which there are 15 successive resistance coils 
which are inserted by a sliding contact ; the battery is a two-volt accumu- 
lator and is in series with an adjustable resistance which can be varied 
within very narrow limits, but which does not need to be calibrated ; the 
rest of the connections are hkein the ordinary potentiometer. The volt- 
meter to be calibrated is exchanged by means of a switch in place of the 
standard cell, that is, in series with the galvanometer, one terminal of 

1 
1.02 volts 
the switch is set to include 10 of the resistances, and the sliding contact 
isset at 2, the resistance in series with the accumulator being then varied 
until there is nodeflection of the galvanometer ; the readings on the po- 
tentiometer wire with the coils in series will then be directly in volts; the 
voltmeter is then easily calibrated from this scale; (this supposes no de- 
flection in the galvanometer, and as it is in series with the voltmeter there 
would be no deflection in the latter; presumably, therefore, the volt- 
meter must be supplied with some external current in order to deflect it). 
To measure smaller voltages down to 0.001, a shunt is connected across the 
whole potentiometer wire, including the coils, and another resistance is in- 
serted in the accumulator circuit ; these are arranged to be inserted by 


which is the sliding contact; when a Weston cell is used of 
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withdrawing plugs ; by proper.y proportiuning these resistances the read- 
ings on the wire may be reduced to one-tenth or one-hundredth after the ad- 
justme t with a standaricell has been made. To mea ure larger voltages 
an additional set of coils of 1, 9, 90, 900, etc., is used and is connected to 
the higher voltage ; the current for the poten'iometer is then branched off 
from any desirable fraction of this resistance; (an error arises due to the 
current taken by the subscriber). The method assumes that the voltage of 
the accumulator does not change during a test; the construction of the 
apparatus is described in detail; currents are measured by the voltage at 
the ends of a known resistance, and resistances are measured by the volts 
and amperes. The price of the whole apparatus is not more than that of a 
Weston instrument. 


Direct Reading Potentiometer.—Lond. Elec. Rev., June 11.—A long illus- 
trated description of an improved and convenient form made by Elliott 
Bros.; the potentiometer wire is divided into a large number of step-by- 
step resistances, only a small straight portion at the end being used for the 
sliding contact and this portion is carefully calibrated. 


Magnetization of Needles for Static Galvanometers. Pretty. Lond. Ziec., 
June 11.—After briefly discussing the usual method and showing that the 
tendency is to demagnetize one set while the other is being magnetized, he 
describes a simple way of overcoming every difficulty. The whole sus- 
pended system with its two sets of needles is placed between two blocks of 
wood with recesses to receive it and which hold it securely like a mould ; 
this is then placed, with the needles vertical, over the two poles of a U- 
shaped electromagnet on which are first placed two blocks of iron which 
can be moved laterally ; over the block of wood is placed a block of iron ; 
the magnetic circuit of the electromagnet is then completed through two 
air gaps occupied by the two sets of needles, the lines being in opposite 
directions through the two sets; the current should be broken before the 
needles are placed into position or are removed. 


Electrical Testing for Telegraph Engineers. Younc. Lond. L£iec., 
June 11.—A continuation of his serial; he describes and discusses the four 
methods of measuring the dielectric resistance. 


Mechanical Equivalent of Heat.—Lond. Elec. Eng., June 11.—A brief 
account of the experiments made by Moorby and Reynolds, extending over 
a period of about two years. After introducing correction factors the 
mean corrected value was 776.94 at Manchester,; this gives the practical 
and easily remembered figure of 777 in place of the usual 772. 





Inter ference Galvanometer. WapswortH. Phys. Rev., May-June ; ab- 
stracted briefly in the Lond. Zéc., June 11.—A long article in which he out- 
lines a form of galvanometer with which he believes it will be possible to 
measure currents down to nearly a trillionth of an ampere; the instrument 
is not yet completed, but experiments have been made with the essential 
parts. Itis based on the interferometer ; light is reflected by a series of 
mirrors, so that part is reflected from a small mirror at one end of the gal- 
vanometer needle and part from a mirror at the other, both of the beams 
being reflected back into the same telescope; these two beams will produce 
interference fringes and the slightest motion of the needle will be indicated 
by a shifting of these fringes ; a displacement amounting to the length of 
a light wave is easily observed ; the instrument is to be mounted on very 
massive supports and floats on mercury. 


Faults in Measuring Instruments.—Amer. Elec., Jane.—Directions are 
given for the calibration of voltmeters. The construction of a small and 
simple type of storage battery is given:for obtaining a steady source of 
current and voltage; it consists merely of small pieces of U-shaped pieces 
of lead, dipping into small bott'es; a sufficient number of such elements 
are used to secure the desired voltage. 


TELEGRAPHY, TELEPHONY AND SIGNALS. 


Signalling Through Space Without Wires. Preece. Lond. Elec. Rev., 
June 11, in full with illustrations; Lond. LZéec. Eng., in full without illus- 
trations; Lond. £/ec., June 11,a full abstract with most of the illustra- 
tions.—A reprint of his recent Royal Institution discourse; an abstract 
under ‘‘ Marconi Telegraphy” was published in THe ELECTRICAL WORLD 
last week, p. 822, giving the principal data concerning that portion referring 
to Marconi’s system. He discusses briefly his own systems of induction 
telegraphy, describing it with the aid of a diagram and giving briefly the 
results ; he thus refers briefly to the Evershed and Vignoles system ; this is 
followed by an illustrated description of the Marconi system; this por- 
tion is reprinted in abstract in another column. 

Working of the Cable from Germany to Norway. PETERSEN. Lond. 
£lec., June 11.—A translation in abstract with the diagram of the article 
noticed in the Digest, May 29; see also April 10, 

Rapid Cable Laying. SNELL. Lond. £/ec. Rev., June 11.—A continua- 
tion of the discussion of his system. 





Telephone Lines.—A mer. Elec., Jane.—Sources of inductive trouble on 
telephone lines are considered, and methods given for obviating them. 
Where a grounded line passes near a disturbing source, such as an alter- 
nating-current wire not too distant from the telephone which it serves, it is 
recommended to run a metallic return back from the telephone and ground 
it at a point beyond the disturbing source, the main line wire and this 
auxiliary wire being transposed at intervals, 
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MISCELLANEOUS. 


Electric Heating.—Elec. Tech., May 31.—A reprint of a short article by 
Hennings on the construction of the tunnel tor the Jungfrau Mountain 
Railway in the Alps. He states that as the temperature of these regions 
never exceeds zero all the water usedin the construction of the tunnel 
will have to be taken there in the form of ice, which will be melted by 
means of the electric current; electricity will also be used for heating, 
cooking and lighting in the apartments used by the workmen at the be- 
ginnings of the tunnels; a reserve locomotive operated by petroleum will 
always be ready ; the tunnel will be bored by means of electrically oper- 
ated drills; hydraulic machinery cannot be used on account of the low 
temperature. 


Lightning. Siemsen. E£lek. Zeit., June 3.—A short illustrated article 
calling attention to two cases of chimneys struck by lightning, neither of 
which had lightning rods; one was 200 feet high, and it appears that the 
mortar in its construction had not yet become dry; the upper half was 
completely destroyed, some parts having been projected to a distance of 
1000 feet, due, it is stipposed; to expansion of the heated vapor; in the 
second case, the side of the chimney was wet owing to the rain; the light- 
ning followed this to where an electric wire was fastened by an insulator, 
thence through the line, breaking the insulator and setting fire to the 

house entered by the wire. 


Kataphoresis in Medicine. Mewes. Elektrochem. Zeit., Jane.—A long 
article supplementary to a recent book by Oker-Blom on a physical-chemi- 
cal basis of electromedical treatment, with special reference to iodine 
salts; the book is highly praised and 1s said to be a scientific work, show- 
ing that kataphoresis rests on a sound scientific basis; Mewes discusses 
kataphoresis and its application in the introduction of medicines into the 
human body; he defines kataphoresis as a mechanical propagation of 
particles of liquid in the direction from the anode to the cathode during 
the process of electrolysis; he gives the conclusions of Oker-Blom for 
iodine salts. 


Revolving-Field Alternator. 





The development of the revolving-field type of alternating-current gen- 
erator and the standardization of a complete line, both for the monocyclic 
and three-phase system has, of late, occupied the attention of the engi- 
neering department of the General Electric Company with successful 








REVOLVING-FIELD ALTERNATOR, 


results. The alternators are designed for the standard frequency of 60 
cycles and for pressures ranging between 500 and 5000 volts. 

‘The machines are built on the same lines as the General Electric type of 
induction motor. The stationary armature is built up of laminations 
stamped from specially selected and tested steel plates. Ample spaces 
are left for ventilation and the coils are covered and protected by shields. 
The base of the armature is of smooth cast-iron and the pedestals sup- 
porting the bearings are provided with spherical seats which support the 
boxes and allow of perfect alignment. 

The revolving field is extremely simple in construction. It is merely an 
iron spider mounted on a shaft cer<ryizg a soft steel ring serving as a yoke 
for the pole pieces, which arema .% 32{ laminated iron with polar pro- 
jections. The field coils are removable and in the larger sizes-are wound 
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with flat copper strips placed edgewise, to allow of free egress from the 
coils of any heat. The armature can be moved along the base to facilitate 
access to fields and armature winding. 

With a high efficiency these alternators combine good inherent regula- 
tion and can be, if desired, compounded for accurate automatic regulation. 
Such compounding in certain cases is not necessary to convenient opera- 
tion, and may be omitted. When compounded a commutator is mounted 
on the shaft and rectifies current supplied from a series transformer in the 
main circuit. These compounding devices are not, however, included in 
the generator, properly so called. They come under the head of extras. 
The temperature of the armature and the field windings does not rise 
more than 45° C, above that of the surrounding atmosphere. 

The new type of generator is not, of course, intended to displace the re- 
volving-armature type. The revolving field type has its own special line 
of usefulness. It is free from high potential collector rings and commuta- 
tors, the only collector rings being the two used to bring the exciting cur- 
rent to the revolving fields. The high potential part of the alternator—the 
armature—being a stationary structure, can be wound and insulated for 
much higher pressures than is desirable for revolving armatures, and the 
current can be fed directly into the line without the intermediary of step- 
up transformers. All the high potential terminals are effectually in- 
sulated. 

The revolving-field alternators can be wound for two-phase system when 
desired, and when so wound are so arranged that armature coils can be cut 
in or out to give independent regulation of the two phase, 

During the past year the General Electric Company has built a number 
of machines of this type, some for belt drive, but principally for direct con- 
nection to water wheels and steam engines. The illustration shows a 750- 
kw, 40-pole three-phase machine, running at 174 revolutions and delivering 
current at 4400 volts. It is one of the twelve which will be used on the 
great Lachine Rapids installation. 





A New Propeller Fan. 





Among the many propeller fans brought out this year there is not one 
more worthy of special mention than that manufactured by the Diehl 
Manufacturing Company, Elizabethport, N. J. 

The motor, which is of the iron-clad type, has the field magnets cast in 
one piece, forming an unbroken magnetic circuit, which contributes very 
materially to the efficiency of the machine. An iron cover plate screwed 
to the back of the field gives an easy access to the 
interior. The armature is of the drum form, built up 
of iron laminations, and runs in bronze self-aligning 
bearings which are provided with self-feeding wick 


Fan Moror. 


oil cups. Silk-covered wire is used throughout, and great care is exercised 
to secure a very high insulation. The carbon brushes are held in simple 
brush holders, and are completely out of the way of injury. None of the 
parts are exposed, although ample opportunity is given to examine the 
interior through small apertures at both ends of the armature. A special 
Carpenter enamel rheostat having three speeds is carefully mounted in the 
base. Great attention has been given to the selection of the very best 
material, and every part is fitted to gauge. The fans, guards and oil cups 
may be had in nickel, polished brass or japan finish, while the remaining 
exposed portions are handsomely enameled and decorated, 

The motors are wound for either 220 volts or 110 volts direct current, 
and can also be furnished wound for lower voltages for use in connection 
with primary and storage batteries. The claim ot highest efficiency made 
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by the company has been amply substantiated by a series of tests recently 
made on 100 fans run from a 115-volt circuit, which, at a speed of 1800 revo- 
lutions per minute, consumed on an average .35 amperes each. 

The Diehl Manufacturing Company has also been very successful in the 
application of its standard slow-speed motors to exhaust fans, which are 





ExHaAust Fan. 


specially adapted for this service. The illustration shows a motor driving 
a Blackman fan, although any other style may be furnished if desired. As 
is well known, in this type of motor the armature, which is of the ring form 
securely housed by a brass ring, completely encircles and revolves about 
the field magnets. Besides giving a very high efficiency, a slower speed is 
obtained due to the larger size of the armature, together with a proportion- 
ately increased starting torque. 

In addition to preventing injury, the brass ring serves asa balance 
wheel and affords a very large radiating surface, which enables the motor 
to stand a heavy overload. The motor and fan blades are fitted to the 
same shaft, using one set of bearings and requiring minimum power for 
driving. These fans have found universal use in ventilating hospitals, 
factories, dye houses, restaurants, mine shafts, etc. 


Portable Motor. 





In large machine shops, structural iron works and other places where 
drilling orlight boring has to be done on heavy material much time can be 
saved by the use of a motor suitably mounted for easy transfer from place 





PoRTABLE ELrecrric Moror. 


to place. The frequent calls for such a tool have caused the Card Electric 


Company, Mansfield, Ohio, to bring out the mounted motor illustrated 
herewith. All the working parts of the motor are enclosed as a protection 
against accidents, from dirt or the careless handling of a material around 
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the machine. The cone pulley shaft is driven from the armature shaft by 
gearing and the ratio of the gears is such that the cone pulley is made to 
run as near 200 r. p. m. as possible. On the armature shaft is a small 
pulley which can be used for driving high speed machinery direct. The 
starting rheostat is non-combustible and has a double pole switch mounted 
on it, and as all the connections to the motor are made before shipment 
from the factory nothing has to be done to put the motor in operation but 
connect the line wires to it. These mounted motors are manufactured by 
the Card Company in sizes from 2 to 12 horse-power, inclusive, and pur- 
chasers are furnished a list of gears from which they can select a pair to 
give the cone pulley a speed suitable for their requirements. 


System of Rapid Telegraphy. 





Rapid telegraphy seems to be attracting unusual attention at this time 
and that the objects to be attained are worthy of the efforts being put 
forth is evident from the fact that some of the best minds are giving this 
subject very deep consideration. The system described below differs from 
most all others so far developed in that it delivers the message in Roman 
characters instead of symbols. 

The preparation of a message consists merely in writing it on a type- 
writer which has a simple electrical punch attached, the message being 
registered by a combination of holes in a paper strip. This paper strip 
can be torn off as often as convenient or desirable and fed into the sending 
machine, whence the message is transmitted automatically to the receiv- 
ing machine at the rate of 200 words per minute or over and delivered 
printed in Roman characters in page form. It will be observed that no 
more skillful labor is required than that of a typewriter, as the sending and 
receiving operators have nothing to do but attend to the machines, and be- 
yond this the correctness of delivery depends in no way upon them. 

The fundamental principle on which this system rests is synchronism, 
and the method of obtaining this in separately driven motors is very 
simple. 

In Fig. 1 Wand W’ represent two wheels driven by separate powers at 
any distance apart. JD isa stationary disc of insulating material, on which 
a brush, 8, revolves with wheel, W. AB is connected through a collector 
ring and stationary brush to line. Setinto disc, D, and flush with it, isa 
small metal segment, S, which is connected through battery to ground. 
It is evident that every time B passes Sa current will be sent to line. At 
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the receiving end the current is passed simply through a relay to ground. 
The back contact of the relay, X, is connected through a battery to the 
primary of an induction coil, 7. One terminal of the secondary of the coil 
terminates in a knob, orcan be electrically connected wit1 the spark gap. 
The other terminal of the secondary is led through a brush, 4’, to a metal 
ring D’, revolving with wheel, W ‘, and thence through a heavily insulated 
conduit to a spark gap on the periphery of the wheel, at S’. We will now 
suppose the three possible cases of operation, viz.: W isrunning synchron- 
ously with, faster than or slower than H”’. In the first case it is evident 
that as 2 touches segment S, a current will be sent to line, close the relay 
and produce a spark at the gap, which we will suppose at that instant to 
be at the highest pointof its revolution. As both wheels under our first 
supposition complete one revolution in the same period of time, the spark 
will occur the next time at exactly the same point in space, and so on for 
each successive revolution, and if the speed is rapid, say 1000 r. p. m., asin 
practice, there will appear a continuous spark at one point, in fact, a min- 
iature arc light, due to the continuity of impression on the retina. On the 
second supposition, that the receiving wheel is running faster, we will 
further suppose that it gains one inch, for an example, in each revolution. 
Then, if the first spark appears at the highest point on the wheel, the sec- 
ond spark will appear one inch in advance and the third one inch again in 
advance, and at rapid speeds the spark will appear traveling in the direc- 
tion of rotation of the wheel. The method of synchronizing then is to 
simply apply friction until the spark appears stationary. On the third 
supposition similar reasoning to the above will show that the spark will 
appear to betraveling against the direction of rotation; the method of 
synchronizing then will be to speed up the motor by any of the usual regu- 
lating apparatus. In practice the receiving wheel is so run that its normal 
speed would be say 20 to 30 revolutions faster per minute than the send- 
ing. Then the only regulating apparatus needed is a slight pressure of the 
thumb on the periphery of the wheel. The synchronous stability is such 
that the attention of the operator can often be withdrawn from the spark 
for the space of a minute or two, and as for real attention it needs very 
little, and no thought whatever. 

In this system the alphabet as such is discarded, and ten elementary 
marks substituted (see Fig. 2), of such shape that they can be combined to 
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form any letter of the alphabet. Three of these marks being the same, 
only differing in position, such as the vertical strokes of H and T, two 
characters are at once eliminated and the number of type necessary re- 
duced to eight. In sucha typewriter with only eight characters, all the 
type can be centered directly under the platen and can strike the paper by 
a movement of one thirty-second of aninch: In addition the type bars are 
made of aluminum and the inertia is very small. 

In the complete machine in addition to the synchronizing segment, 10 
other segments must be added to the insulated disc, D, Fig. 3. The top 
one is used as before for synchronizing, and the remainder are designated 
1, 2, 3, etc., corresponding to the ten possible marks. While only eight 
type are used there must be ten possible positions for those eight type, and 
hence ten segments reserved for them. Fixed to the shaft is a little metal 
cylinder, c, on which the punched paper tape is carried. Above the 
cylinder and pressing upon it except when separated from it by the paper 
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tape are ten metallic styluses, connected in regular order to the segments 
above mentioned. ‘The metal cylinder is connected through battery to 
ground. The revolving brush, 2, is connected through the collector ring 
and stationary brush to line. At the receiving end the line goes through 
relay, &, to ground, as in the simple synchronizing apparatus. The back 
contact of the relay is also arranged as before, but in this case the front 
contact is also utilized, for from it through a key, A, the circuit passes to 
the revolving brush, 4’, on the receiving wheel, thence through whichever 
segment the brush happens to rest on to the corresponding magnet of the 
printer, thence to battery or other source of current and back to the relay 
armature completing the circuit. It matters not at allif the impulse of 
current lags on the line, and that therefore the brushes are not on the cor- 
responding segments at the same absolute moment, for as much as the 
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synchronizing impulse lags so doall the rest, and the brushes are relatively 
speaking on the corresponding segments at the same moment. 

From Fig. 4 it will be seen that the holes are punched in a straight line. 
The styluses are so set that each succeeding one (Fig. 3), is a little shorter 
than the preceeding one. The cylinder beneath moves the paper tape the 
distance between successive rows of holes while the wheel and brush make 
one revolution. Hence shortly before the brush comes to No. 1 segment, 
No. 1 stylus falls into the hole cut for it, or is at the place the hole would 
be if cut, and so on for the rest of them. The hole gets to the stylus well 
in advance of the brush to the corresponding segment, and also leaves it 
sufficiently late to allow the brush to pass from the given segment, thus 
preventing the paper strip from breaking the contact; for that is done by 
the brush at the segment wheel. 

Theeight types were designed from the figure 4. It will be observed that 
angular or square letters can be made trom this figure to represent any 
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letter of the alphabet and at least two punctuation marks. These ten 
strokes are printed from eight type, arranged as shown in Fig. 2. The move- 
ment of the paper on the typewriter carriage from right to left brings the 
strokes to their proper position. 

The printing portion of the machine is practically an electric typewriter, 
The eight magnets are arranged symmetrically in a circle, and the eight type 
grouped as above. As will be seen from Fig. 3, a common return from all 
the magnets is used, and in addition to that the circuits from No. 5 and 





No. 9 segments pass through No. 1 magnet, as that is the magnet which 
operates the vertical stroke. 

The method of working the page-printing device is very ingenious. The 
current after leaving the printing magnets passes by the common return 
through a polarized relay, A’, throwing the armature against one contact 
point, practically a single-pole switch. This closes the circuit to the trol- 
ley rods at the back of the printer carriage, and thence by two sliding con- 
tacts through the magnet J/ on the carriage, which is immediately at- 
tracted to and engages with a steel worm, 7. This worm is a continuation 
of the wheel shaft, and the threads are so cut as to make the carriage 
travel at the speed to space the letters properly. When the carriage 
reachés the end of the line it closes another circuit by its forward move- 
ment at XY, which throws the polar relay back to its open point and imme- 
diately releases the magnet from the worm. The carriage returns by a 
spring, or can be returned by a solenoid energized through the back con- 
tact of the polarrelay. The recoil of the carriage on its return is absorbed 
by feeding the paper up to a new line and by an air cushion. 

It is a simple matter to arrange one machine for both sending and 
receiving. 

The machines as at present equipped use a battery current for the main 
line, a storage cell for the induction coil and the 110-volt direct current for 
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the printer, polar relay and carriage magnet. 
and electrical punch. 

In Fig. 6 is shown a facsimile of a printed letter produced on the auto- 
matic receiver. Some of the characters at first sight have a peculiar 
appearance, but this disappears on a closer inspection, and the matter is 
easily read. 

It is stated that the machines have operated successfully for weeks at a 
time on a line 40 miles in length, of No. 12 iron wire, poorly insulated, with 
unsoldered joints and ground return, in all kinds of weather. The system, 
we are informed, is now transmitting more than 200 words per minute, the 
operators needed for this being fully 60 per cent. less than the number of 
Morse operators to do the same work. 

This system is the invention of Mr. J. Harris Rogers, of Maryland, some 
time pupil of Professor Henry, and the office of the company exploiting 
the same is at 39 Cortlandt Street, New York. 


Fig. 5 shows the typewriter 
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Financial Intelligence. 


THE ELECTRICAL STOCK MARKET. 


NEw YORK, June 21, 1897. 


ELECTRICAL STOCKS.—tThere was more strength in this class of securities 
during the last week than the week previous, all changes recorded being ad- 
The sales of Edison Electric Illuminating of New York amounted to 
The 


vances. 
370 shares, and those of Electric Illuminating of Brooklyn to 300 shares. 


latter stock closed at a net advance of 1%. Electric Storage preferred closed 





ELECTRICAL STOCKS, 


Par. Bid. Asked, 
Chicago Edison Company ..... covccacescccccoccccccctos 100 110 ee 
Edison Electric Ill., New York....ccccccessscccecs cctve . o0e 115 116 
Edison Electric Ill., Brooklyn ....... pies esandee ce. vse oe 108% 109% 
ey TREES TIE. . OOOO cs avecnctusecstecvdsteccadcses “TOP 147 148 
Edison Electric Ill , Philadelphia.......... Sénetcces hae ee oe 
discon Ore Malling. .0..cccecscssece eidevedeneaaee oscvecnce B00 7% 10 
Electric Storage Co,, Philadelphia........... esoceegece 300 19% 193% 
Electric Storage, pref.......eccecces een¢vccsevecectsosse a0 214 aw 
IE TIE ein ocx ca ceen cccese ‘icreseéneeeseeocess ‘Sa0 338% 33% 
CROOOEE TPODETIO; DIOL... - Kckes cicsiveseccecs acecvecexecse BOO 68 2 
Westinghouse Consolidated, com......... Soeeeceseeses 50 21 23 
Westinghouse Consolidated, pref.........cceeeceseeees WO 50 51 

BONDS. 
Edison Electric Ill., New York, con. 58..........e00008: 105 112 oe 
Edison Electric Light of Europe.......... ssebanaescenan Ee 7 85 
General Biectsie Co... GSO. BB.ecvccccccccccscccccses ai ae 983; 
TELEGRAPH AND TELEPHONE. 
American Bell Telephone........ Aa pbeinaedeKaenenete on - 100 230 231 
American District: Telegraph. ...06ccicccccsscccesse 100 a 35 
American Telegraph and Cable. Y Cab eheettekoene 100 90 93 
Central and South American Telegraph............... 100 124 127 
SI Cot ete penedhd vyab exes eres 0 100 168 ee 
Pe IND sc necensuesteceneceeads 440040000 pakeees 100 65 66 
New: BORING "TRIGDRONG, ...0.06: cccccececcocccs Seesece 100 104 104% 
PD NEE SOD, o Sue cccncabne de coebeccicuseedane 100 100 oe 
Weetere Unico TOlOSTADE . ....cccccvcsccccscesessce a 8314 8314 
ELECTRIC TRACTION STOCKS, 
SN EEE LTS SORT OPEL CELE E TET EEE TT TN 25 19% 19% 
Brooklyn Rapid Transit... .......sessee. ec ccccccccccece ee 244 24% 
EE 6 au ce seve pia WhaeoheNserweuenheesen 100 ae 14 
I SPRUE PE: on oon ceckernbnesnenechsees cece 100 46 48 
ED SORINOE EINE. a5 cc occnacsdenteamesrehapeeentes 100 68 70 
Cleveland Blectric RAllway......ccccccccsesvcseces occe a as 
eR ee cocoe OU 40 43 
PII, ood ca eeanchbkdetcodaes tutaecacnee: wrrrerrer es 50 51 
NE ee ck SiG, «wae CA vnee newness we a i 62% 
re Ge NN on cs ccusenceNeanainesankeneuenes 100 7 9 
De CTE TOR, TOE oo os nace ceserntecdvensnesecs 100 28 31 
Sn SER oan ots ac an dace ebpeas eater 100 23 26 
Pees GEN, SI, OE os os ncesnccnsacnccerscee¥es 100 80 R2 
MOGNOEES GETGGE BO WOG oie ccc cccccccccenccovcocees s 10 18 
INNENY MEINE us Pees as 5 ks cee sen whesesen sean wee 45 50 
T7GIOR EAUWRY CEEGGRIODGITY) «oc cocccccsccetoccines ee ee 102 
Union Traction, rcts $10 pd ........ a hs oabee SERS KER ERD 9 12% 13 
ee er oe csi pa bane ev beranv ee ken 100 8414 es 
West End, Boston, pref.............0. econ neee babe veeer 100 914 92 
Ne Bee ee oes ts cigusivecsabenenae sacbse sae 14 16 
We OP OENOE TPs WOO is iin. ccesnckesiccccs «sna sceeee 100 90 94 
BONDS, 

Brooklyn Basie Transit Ge, 190... ciccccccascccssccccces 100 8014 ee 
Buffalo Street Railway Ist Con. 5S.......ccccccccecsees 100 *106%4 10844 
Cleveland Electric Railway Ist mtge., 5s.............. 100 108 105 
*Columbus Street Railway Ist 5s..................-.+. 100 4 96 
Rochester Street Railway Ist 5s............. cepnas erase 100 ee 100 
Union Railway (Huckleberry) Ist mtge. 58,.........65 0 es 105 107 
*Westchester Electric Ist mtge. 5s...........05: asavan - 100 100 108 





*With accrued interest, 





The sales of General Electric during the week were 73,074 
In the bond list 
with the last 


with a net gain of 4. 
shares, but the changes in quotations were merely fractional. 
as compared 


General Electric debentures dropped 1% points 


quotation. 
TELEGRAPH AND TELEPHONE. 


exception of American Bell, exhibited some firmness, slight advances ‘being the 


In general, telephone stocks, with the 
rule. Bell Telephone closed at a price slightly lower than that recorded last 
week. Erie Telephone advanced 1 point, while New England receded %. The 
telegraphs exhibited greater activity, Western Union closing with a net gain 
of 2% points. The sales of the stock during the past week were 45,462 shares. 
Commercial Cable advanced 3 points, and American Telegraph & Cable 2. 
ELECTRIC TRACTIONS. 
securities during the past week and in almost every instance where changes 
srooklyn Rapid Transit was quite active, 


There was considerable activity in this class of 


are recorded advances took place. 
the sales for the week aggregating 25,333 shares, the closing price being 134 
points over that of the previous week. 3uffalo Street Railway was one of the 
few exceptions and declined 1 point. New Orleans common is 1 point higher, 
while the preferred stock shows an advance of 2 points. North Shore Traction 
was quite active and advanced 5 points, both in the common and preferred. 
West End closed at a figure 2% points higher than last week’s quotation, and 
Worcester Traction common is 1 point higher, while the preferred declined 
2 points. Brooklyn Rapid Transit bonds of the 1945 issue advanced 2% points. 

DIVIDENDS.—The Edison York 
has declared a quarterly dividend of 1% per cent., payable August 2. The 


Electric Illuminating Company of New 


Northern Electric Light Company, of Philadelphia, has declared a dividend of 
5 per cent., payable July 1. 

THE ELECTRIC STORAGE BATTERY COMPANY.—The annual report 
of the Electric Storage Battery Company for the fiscal year 1896, issued on June 
19, shows gross sales of $646,000 against $328,000 in 1895; operating expenses, 
$504,000, leaving a profit of $142,000. Added to this is the income from royalty 
and investments of $7,000, making a total of $149,000. After deducting $14,0°0 
In 1895 the net profit of the 
company was less than $3,000, and the report for 1896 shows an increase in 


for interest on bonds, the net profit is $135,000. 


net profits of $132,000. 


Special Correspondence. 


NEw York NOTEs. 





Office of THE ELECTRICAL WORLD. 
253 Broadway, NEW YORK, June 24, 1897. 


POPULAR TRANSFORMERS.—Messrs. E. B. Latham & Co. are finding 
an increasing demand for Lakon transformers in the East. 
MR..C. &. 


city in the interests of his company. 


KING, of the Ohio Brass Company, Mansfield, Ohio, is in the 
Iie made a pleasant call at the office of 


Tue EvecrricaL Wortv during the week. 


REMOVAL.—Mr. Charles H. Warner, consulting electrical engineer, has 
removed from 50 Broadway to Bowling Green Building, 5-11 Broadway, where, 
with Mr. S. A. Strock, he has a very fine suite of offices. 

MOTOR-PROTECTING DEVICES APPROVED.—The Edison Electric 
Illuminating Company of New York, has approved of nearly all the various 
over and under load motor-protecting devices recently submitted to it for test. 
Letters have been issued to the mannfacturers to this effect. 

OFF FOR EUROPE.-Mr. 
on the “Lucania,” for a summer tour to Switzerland and 


George F. Montgomery, of Montgomery & Co., 
will sail, on July 3, 
Germany, and will also visit London and Paris. He will probably return by 


September 1. His many friends among the electrical fraternity wish him 
bon voyage. 

IMPORTED LAMP FILAMENTS.—Mr. Reinhard Schmitt is now import- 
ing incandescent lamp filaments ready to be inserted into lamp bulbs. Mr. 
Schmitt manufacturers in Germany, Belgium and 


France, and the product received by him seems to find general favor. 


is sole agent for several 


MR. W. J. CLARK, formerly with the Adams-Bagnall Electric Company, is 
now prominently associated with the United States Electrical Supply Company. 
Mr. Clark is the controlling spirit of this concern, which is about to be incor- 
porated and will handle “W. J. C.” incandescent lamps, X-ray apparatus and 
the Davis fluorometer. 

MR. A. A. THRESHER, of the Thresher Electric Company, Dayton, Ohio, 
was a recent caller at the office of Tue Exectricat Wor.p. Mr. Thresher 
came direct to New York from the Niagara Falls Convention, and seems to be 
thoroughly satisfied with his trip, having been awarded the contract for several 
large motor installations. 
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PERSONAL.—Mr. Sears B. Condit, Jr., manager for L. A. Chase & Co.,, 
Boston, Mass., called at the office of Tue Exvecrrica, Wortp on his way to 
Boston from the West. The new Elden alternating-current circuit breakers 
and outlet box brought out by this concern seem to meet with general favor 
and Mr. Condit is quite well satisfied with the prospects for a strong demand. 


ELECTRICALLY DRIVEN PRINTING PRESSES.—Mr. R. T. Lozier, of 
the Bullock Electric Manufacturing Company, is justly proud of the fact that 
Bullock electric motors are now being used to operate the largest printing 
presses in the world. In New York City alone several immense Hoe octuple 
presses are being, or are about to be, operated by direct-connected Bullock 
motors, with others to follow. 

THE SIEMENS & HALSKE ELECTRIC COMPANY now transacts its 
entire Eastern business from its New York office. Mr. Charles D. Shain for- 
merly represented this company in New York City. Mr. Charles E. Yerkes, 
president of the company, spends a great deal of his time in New York, but 
Mr. F. M. Armour is in charge of the New York business. The company is 
actively engaged in the development of various kinds of new machinery. 


NEW COMBINATION GENERATING SET.—Messrs. Machado & Roiler 
are expatiating upon the merits of a new generating set, including an exterior 
armature dynamo and vertical steam engine. The illustrations of this com- 
bination seem to indicate excellence in all respects. A. E. G. incandescent 
lamps and X-ray tubes are also in great demand, and Mr. Roller seems to 
be perfectly satisfied with these additions to the concern’s specialties. 


MR. GEORGE F. PORTER, secretary of the National Electric Light Asso- 
ciation, is busily engaged in making arrangements for his coming business 
change. Mr. Porter will take active hold of the Brixey Kerite interests in 
this vicinity when his term as secretary of the association expires, but it is 
rumored that there is a general request for him to retain the secretaryship of 
the National Electric Light Association. Mr. Porter has not as yet decided 
whether he can give his time to both interests or not. 


GOOD GOODS IN GOOD HANDS.—Mr. H. B. Kirkland, Beard Building, 
is now the New York representative for the American Circular Loom Company 
and the Cutter Electrical & Manufacturing Company. The new over and 
under-load circuit breakers and starting boxes recently brought out by the 
Cutter Company are being actively pushed by Mr. Kirkland in this district. 
Mr. Kirkland also has a great many good things to say about the new enamel- 
coated steel pipe brought out by the Circular Loom Company. 

COLUMBIA’S NEW BUILDINGS.—An exceedingly beautiful and artistic 
booklet has just been issued by the Columbia University, New York City, 
describing with very complete illustrations and plans the new college structures 
which are about completed in the upper part of the city. In perusing the 
pamphlet one is struck with the great attention given to detail of description 
It is stated that the latter even include each 
Unquestionably the 
new home of this now very prominent institution of learning is entirely in 
keeping with the dignity of its position in the scientific world. 

AN ELECTRICAL SHOW.—It is proposed to illustrate the development 
of practical electrical science by exhibits at the next American Institute fair, 
The fair will be held at Madison Square Garden, from September 20 to Novem- 
ber 4 next, and the managers will be pleased to see the electrical section made, 
The electrical 
section will include everything pertaining to telegraphs, telephones and their 


and the exactness of the plans. 
bench in the various classrooms and its exact location. 


if possible, the most important of all the fair’s departments. 


construction, signals and alarms, dynamos and motors, electrical medical and 
surgical apparatus and instruments, electric lighting devices, and models of or 
apparatus and instruments used in electrical processes. Mr. Alfred Chasseaud 
is the general superintendent of the fair and will be glad to give any interested 
person further information on the subject, by application at his office at 111-115 
West Thirty-eighth Street. 

LARGE FOREIGN CONTRACT FOR AMERICAN ELECTRICAL AP- 
PARATUS.—The General Electric Company, through its English representa- 
tive, the British Thomson-Houston Company, has been awarded the contract 
for the electrical equipment, motors, etc., for the Central London Railway. 
This is the new underground road, and unquestionably is the forerunner of 
many other similar changes. The contract involves the expenditure of about 
The award of the contract was due to the efforts of the manager of 
the European company, Mr. H. F. Parshall, and Messrs. Rice & Clark, cf the 
This large order for American electrical machinery, in 
conjunction with others that have been previously noted, certainly speaks most 
favorably for American appsratus, and shows that its merits are being recog- 
nized by our European cousins. 


> 275,56 00. 


American company. 


NEW ENGLAND NOTE. 


Room 91, Hathaway Building, 620 Atlantic Ave., 
BOSTON, Mass., June 23, 1897. 
IMPROVED GRAVITY BATTERY.—The Burnham-Gethins Company, Bos- 
ton, reports excellent results in the battery business, which is a specialty with 
this concern. 


Branch Office of THE ELECTRICAL WORLD 


The Gethins improved gravity battery seems to be peculiarly 
adapted to telephone service owing to its high efficiency and very long life, 
having 700 ampere hours’ capacity at a discharge rate of 100 milliamperes, to- 
gether with its perfect cleanliness and freedom from vapors. The soft rubber 
covering effectually prevents evaporation, creeping of salts or spilling of the 
solution through careless handling. It is claimed that the improved form wiil 
do four times the work of the ordinary gravity cell, and will last five times as 
long with one-tenth the labor. Another strong point which the company 
claims is that it is the only battery which is being successfully used for charg- 
ing storage cells for low power. The method is certainly very convenient, 
where direct current is not available, since it is only necessary to connect a set 
of charging cells to the storage cell and the user may feel sure that the current 
will be ready at any time. Dentists, physicians and surgeons have been quick 
to appreciate these important features, and are rapidly availing themselves of 
the combination. 
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BUFFALO AND NIAGARA FALLS NOTEs. 





BUFFALO, N. Y., June 21, 1897. 

ELECTRICITY IN ELEVATORS.—Niagara power is becoming popular 
with Buffalo grain elevators, and before’ long the Northern Elevator will have 
adopted electric power brought from the Falls. It is stated that 450 horse- 
power will be required for its operation. 

DEATH OF A PROMINENT BUFFALO BUSINESS MAN.—Mr. John 
L. Williams, one of Buffalo’s leading business men, died of heart disease on 
June 16. Mr. Williams was connected with various electrical concerns for 
several years, and at the time of his death occupied the positions of treasurer 
of the Buffalo, Bellevieu & Lancaster Railway Company and director of the 
Buffalo Railway Company, in which company he was one of the principal 
stockholders. 

THE BUFFALO TRACTION COMPANY.—One of the chief topics in Buf- 
falo-at the present time is the plans of the Buffalo Traction Company—what it 
is doing, and what it intends to do. lor some time past many of the poorer 
classes of citizens who are out of work have been eagerly looking forward to 
the day when the Traction Company should commence the construction of its 
lines. On Wednesday morning last when work on the first section of the new 
system was begun in East Buffalo, nearly 2000 Poles were at the place seeking 
employment. Two or three hundred of these men were given work, and the 
rest, driven to extremities by disappointment and want, held an indignation 
meeting. They were addressed by Baron Rheinstein, an alleged anarchist, who 
urged them to demand work of the city. This idea caught the fancy of the 
crowd and soon 1500 Polish and German laborers were marching to the City 
Hall armed with picks and shovels and carrying banners, on which were in- 
scribed the words: ‘‘We Want Work or Bread for Our Wives and Children.” 
The police were called out, but the Mayor succeeded in pacifying the mob 
through promises, and the men dispersed. In pursuance of this promise, the 
Mayor has since suggested to the Traction Company that it divide its em- 
ployees into two gangs, the members of which shall work half time each, and 
the company has declared itself willing to follow this course. As the com- 
pany is required by law to pay at least $1.75 a day for its labor, this will fur- 
nish a small living to twice as many poor people as before. 





PITTSBURG NOTEs. 
PITTSBURG, Pa., June 21, 1897. 

TROLLEY CARS FOR BICYCLES.—The Second Avenue Traction Com- 
pany has established on the Perrysville Avenue line of its North Side division, a 
car service for the special benefit of bicycle riders who wish to enjoy the fine 
roads and beautiful views out Perrysville Avenue. This region has been inac 
cessible to many riders on account of the long hills that must be traversed in 
order to reach it. The new bicycle cars will be run at fifteen-minute intervals 
every evening during the summer; also on Saturday afternoons and all day 
on Sundays. The cars are arranged with bicycle racks on one side and seats 
on the other, and a fare of 15 cents is charged for wheel and rider from the 
city to any point on the line. 

CONSOLIDATION OF ELECTRIC ROADS.—In pursuance of the con- 
solidation scheme, which was described recently in Tue Evecrricat Wor tp, 
notices have been sent to the stockholders of the Northside Traction Company, 
stating that a special meeting will be held on June 26, at 9:30 o’clock A. M., to 
consider and vote upon a proposition to lease and sell the property and fran- 
chises of the company to the United Traction Company of Pittsburg. A meet- 
ing of the stockholders of the Second Avenue Traction Company is called for 
11:30 o’clock, on June 26, and a meeting of the stockholders of the Pittsburg, 
Allegheny & Manchester Company, at 2 o’clock P. M., on the same day, to act 
upon similar propositions from the United Traction Company. The United 
Traction Company was incorporated for the purpose of acquiring these three 
lines, together with that of the West End Traction Company. 


LAST OF THE CABLE CARS.—On Monday night, June 14, the last cable 
car to run in Pittsburg made its final trip over the Citizens’ Traction Com- 
pany’s tracks, and, with its comrades, was run into the car barn for retirement. 
The cables were immediately pulled out of the conduits, and the work of tear- 
ing up the cable tracks and conduits was started the next day. Soon after the 
property of the Citizens’ Company was leased by the Consolidated Traction 
Company, the East Liberty branch was changed over from cable to electric 
power, but the cables on the Butler Street branch and on the main line between 
Thirty-fourth Street and the city were kept in operation all winter and have just 
been abandoned. The Butler Street branch will be reconstructed, one track at 
a time, while the other track is operated as a single-track trolley line. The 
traffic on the main line during reconstruction will be taken care of by the cars 
on Liberty Street. Every street car in Allegheny County is now run by electric 
power, save those on one short connecting line, crossing the Allegheny River 
on the Forty-third Street bridge, which is still operated by mule power. 

HOTEL GUESTS CAN’T HAVE THE FREE USE OF TELEPHONES.— 
The Central District & Printing Telegraph Company has notified all the hotels 
and restaurants using its telephones that the service is for the sole use of the 
subscribers and their employees, and that hotel guests will not be allowed the 
free use of the instruments and connections. Therefore, anyone desiring to use 
the telephone in a hotel must first prove that under this rule he is entitled to 
do so. If he cannot do this to the satisfaction of the operator, he is politely 
requested to try the nearest pay station. The enforcement of this rule has 
caused a great deal of complaint, and a meeting of hotel men was held a few 
days ago for the purpose of devising an effective protest against its operation. 
It was decided to form a permanent organization of hotel men for the protection 
of their interests, but it was pretty clearly shown that they were at the mercy 
of the Bell organization, and that their only hope was in the success of the 
Home Telephone Company, or some other independent concern. In the mean- 


time several of the hotels have ordered the removal of their telephone instru- 
ments, 
















































































































858 THE ELECTRICAL WORLD. 


CHIcAGo NOTES. 


Branch Office of THE ELECTRICAL WORLD, 
= 936 Monadnock Building, 
CHICAGO, Ill, June 23, 1897. 
VISITED NEW YORK.—Mr. James Wolff, Western manager for the New 
York Insulated Wre Company, spent a few days in New York last week. 
AFTER EASTERN BUSINESS.—Mr. F. S. Terry, of the Sunbeam Incai- 
descent Lamp Company, Chicago, is making an extensive business trip through- 
out the Eastern States in the interests of his company. 
MR. H. M. UNDERWOOD, of the firm of H. M. Underwood & Co., of this 
city, is doing an excellent business in his fine line of novelties, which he is 
now handling. He reports a decided improvement in trade in general. 


St. Louts Norges. 


ST. Louts, Mo., June 21, 1897. 


RAILWAY WAR.—More trouble is threatened between the Citizens Company 
and the Grand Avenue Company over the stretch of track from Easton Avene 
to the Fair Grounds. Both roads use the same track, and there is a contro- 
versy over the repairs and rental. The case is now in the Supreme Court 
for final adjudication. 

BIG DEPOSIT.—The Citizens Electric Light & Power Company made the 
largest deposit ever made in connection with the tearing up of the streets, to 
insure their proper repair. A cashier’s check for $24,650 was given to the City 
Treasurer Monday. The deposit is to secure the city while the company builds 
125 duct miles of conduit. The city always exacts a deposit of $25 for each 
75 feet of street surface torn up. If the surface is properly restored, the deposit 
is returned. 


CONTRACT FOR CABLES.—The Kinloch Telephone Company has closed 
the contract for all the cable to be used in the establishment of its new system 
of telephones in St. Louis. The contract, like that of the Bell Company, will 
probably go East, as the Standard Underground Cable Company, of Pittsburg, 
was the lowest bidder. The Kinloch equipment is somewhat different from 
that of the Bell, its cables being 100 pairs, 75 pairs, 50 pairs, and so on, instead 
of 120 and fractions, like the Bell. It will require about 375,000 feet of cable 
for its equipment. Of this 300,000 feet will be for underground service. 


MAY BE CUT DOWN.—Unless the ordinance introduced in the City Coun- 
cil recently, which makes it possible for any wire-using company to place its 
wires underground, is passed, the Western Union Telegraph Company will be 
left in an embarrassing position. The company has not availed itself of its 
privilege to go underground under the Keyes ordinance, and yet, if its wires 
are not buried before December 31, 1898, its poles will be chopped down as 
were the poles in New York City after the subway ordinance went into effect 
there. The ordinance now pending gives the right to any and all wire-using 
companies to put their wires under the street at any time. 


PAcIFIC COAST NOTEs. 


SAN FRANCISCO, Cal., June 11, 1897. 
TWENTY-TWO MILES AT A PRESSURE OF 15,000 VOULTS.—It is stated 
on good authority that one of the several “San Gabriel Canyon” water-power 
electric schemes will be carried to a conclusion. One thousand horse-power will 
be transmitted a distance ot 22 miles to Los Angeles, Cal., at a pressure of 15,00 
volts. 


UNDERGROUND THREE-WIRE SYSTEM.—It is reported that the West 
Side Lighting Company, Los Angeles, Cal., has bought the interests of the 
Edison Company, and will proceed to install an underground three-wire system. 
The West Side Company has closed a contract with the Southern California 
Power Company for 1,000 horse-power, which is to be available February 1, 1898. 


CONTRACTS AWARDED.—The details of the contracts recently awardel 
by the Southern California Power Company, for a water-power electric trans- 
mission to Los Angeles, Cal., include the following: To the General Electric 
Company, three 750-kw three-phase generators, of 50 cycles frequency; twelve 
step-up transformers, to raise the voitage to 33,000 for transmission; all switch- 
board and generating-station apparatus; to the Westinghouse Electric & Man:1- 
facturing Company, all sub-station work and lightning protection, the latter 
to be of the Wurts’ system. In the sub-stations will be installed six 500-hp 
synchronous motors, of 50 cycles (to be changed, later, to rotary transformers) ; 
one 300-hp synchronous motor, to be temporarily used as a generator; the r-- 
ducing converters, from 30,000 volts, primary. The step-down transforming 
units will be of 250-kw and 150-kw capacity, of Westinghouse self-cooling, oil- 
insulated type. The Southern California Power Company has acquired se,.- 
eral additional sources of water-power, so that there is ultimately available for 
this system a force of 25,000 horse-power. 


THE SOUTHERN CALIFORNIA POWER COMPANY recently awarded 
the contracts for the generating and distributing apparatus for its 80-mile trans 
mission line from a point on the Santa Ana River, 12 miles from Redlands. 
Cal., to Los Angeles. The General Electric Company received the contract for 
the power-house equipment, including generators. The Westinghouse Electric 
& Manufacturing Company will equip the sub-stations, of which there will be 
two in Los Angeles and the same number in Pasadena. The John A. Rocb- 
ling’s Sons Company was awarded the contract for the 600,000 pounds of copper 
wire required for the main circuits. The pole line will be constructed by the 
Power Company under the supervision of Chief Electrician Ensign, who pre- 
pared the plans. There will be two three-phase circuits of No. 1 hard-drawn 
copper wire. The poles will be planted 110 feet apart, ranging from 35 to 50 
feet in height. The s50-foot poles will have 12-inch tops. The insulators will 
probably be of glass. The generators will be connected in multiple. The cur- 
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rent, which will be generated at not to exceed 1000 volts, is to be transformed to 
a pressure of 33,000 volts for transmission. About 10,000 horse-power is avail- 
able from the Santa Ana River supply. The working head of water will be 
750 feet. Water will be diverted from the river at its junction with Bear Creek 
and carried 3% miles through a flume and rock tunnels to a pipe 2200 feet in 
length, which will conduct it to the water wheels in the canyon beneath. The 
hydraulic equipment is expected to cost about $90,000. The bids for four units 
of 1000 horse-power each were opened at Redlands. Manager H. H. Sinclair 
and Chief Electrician O. H. Ensign spent a week in San Francisco in con- 
ference with the Pacific Coast representatives of the electric manufacturing 
companies before awarding the contracts. Long-term contracts for electric 
power have been closed with the West Side Lighting Company, Los Angeles; 
the Pasadena Electric Light & Power Company, and the Los Angeles & Santa 
Monica Railway Company. Each of the companies will use 1000 horse-power. 
The entire system will probably cost $500,000, and will be ready for operation in 
February, 1898. 


VIRGINIA NOTES. 





RICHMOND, Va., June 19, 1897. 


TELEPHONE FRANCHISE GRANTED.—Messrs. Langham & Hull, of 
Pulaski, Va., have been granted a telephone franchise and will have their 
exchange ready for public use within six months from July 1. 

TO KEEP CARS CLEAR OF BOYS.—At Alexandria, Va., two policemen 
have been detailed to ride on every electric train passing up and down King 
Street, to prevent boys from riding on the cars, with a view to avoiding acci- 
dents. 

TO COMMENCE BUILDING.—tThe Portsmouth Railway Company, Ports 
mouth, Va., having made a satisfactory contract with the city, will begin work 
very soon. The company claims that it has pienty of money with which to 
complete the road. 


A HARD FIGHT.—The Richmond Common Council will on July 8, take 
up the proposal to grant a telephone franchise to the American Telegraph & 
Telephone Company, of Virginia, to conduct both a local and long-distance telc- 
phone business in Richmond. This ordinance did not pass the committee 
without a hard fight, and it is probable that the Council will deliberate over 
the matter as fully as the importance of the subject demands. 


ENGLISH NOTEs. 





(From Our Own Correspondent.) 
LONDON, June 16, 1897, 

ELECTRICITY AND THE ILLUMINATION OF THE FLEET AT 
SPITHEAD.—The illumination of the great fleet now assembled at Spithead 
for review by the Prince of Wales, on June 26, has resulted in the director of 
navy contracts making a large purchase of electrical stores, including 25,000 
yards of cables, 40,000 yards of wire, 25,000 16-cp lamps, 15,000 8-cp lamps, 350 
100-cp lamps, besides a large quantity of electric light fittings. 

THE SECRETARY OF THE INSTITUTION OF ELECTRICAL EN- 
GINEERS.—On Monday evening an informal gathering of some forty mem 
bers of the electrical industry was held at the Whitehall Club, the occasion 
being a dinner given by the electrical members of the club to Mr. F. H. Webb, 
the retiring secretary of the Institution of Electrical Engineers. Lord Kelvin 
presided, and among those present were Sir Henry Mance (president of the 
Institution of Electrical Engineers), Dr. John Hopkinson, Prof. Silvanus P. 
Thompson, Prof. W. E. Ayrton, Prof. Perry, Mr. R. E. B. Crompton, Dr. J. 
A. Fleming, Mr. Alexander Siemens, and other representative leaders of the 
electrical industry in this country. 

ELECTRICAL ENGINEER VOLUNTEERS.—As I informed you in a 
recent letter, the suggestion made by Dr. John Hopkinson, when president 
of the Institution of Electrical Engineers, that a corps of electrical engineer 
volunteers should be formed to take part in the national defense, was welcomed 
by the War Office, and in a recent gazette the authorization of the corps was 
announced, with Dr. John Hopkinson as commanding officer. Since then 
Lord Kelvin has been appointed honorary colonel; several well-known gentle 
men, such as Mr. R. E. B. Crompton, have decided to accept commissions in the 
corps, and an adjutant, in the shape of a lieutenant in the Royal Engineers, has 
been appointed. Particulars with regard to the objects of and rules governing 
this corps have now been published. The corps will, at the start, be about 250 
strong, and will be recruited, so far as the privates are concerned, from the 
rank of electrical and similar artisans, the officers and non-commissioned offi 
cers, being supplied mainly from members of the Institution. At present it 
is thought that the corps will form a useful addition to the number of men 
trained to work search lights in connection with the defense of our fortified 
ports. It is proposed to immediately commence active recruiting and to make 
a start with drills and camps before the end of the present volunteer year. 


General Hews. 


NEW INCORPORATIONS. 





THE CITIZENS ELECTRIC LIGHT COMPANY, of Decatur, Ind., has 
been incorporated, with a capital stock of $50,000. 

THE DELHI TELEPHONE COMPANY, Delhi, N. Y., has been formed 
with a capital stock of $3000. The directors are H. S. Graham, M. O. Landon, 
W. I. Mason, S. F. Adee, of Delhi, and others. 

THE CRETE TELEPHONE COMPANY, Crete, Ill, has been incorporated 
with a capital stock of $1000. The incorporators are Charles Blim, W. H. Rohe 
and H. J. Hartman. 
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THE NOBLE LAKE & SOUTHERN RAILWAY COMPANY, St. Louis, 
Mo., has filed articles of incorporation with the Secretary of State. Among 
those interested are E. P. Ladd, G. S. Bacon and Addie Bacon. Capital stock, 
$10,000. 

THE GRANGE TELEPHONE COMPANY has been incorporated at Rush- 
ville, I]. The incorporators are C. L. DeWitt, S. C. Swisher, James A. Teel, 
Thomas Harber, George H. Lambert, Jeff E. Thompson, J. S. Howell, Otto 
S. Turner and H. T. Teel. 

THE McKEESPORT, MONONGAHELA & FINLEYVILLE RAILWAY 
COMPANY, McKeesport, Pa., has been incorporated for the purpose of build- 
ing a line 18 miles long. J. L. D. Speer, of Pittsburg, is the president of 
the new company. Capital stock, $110,000. 

THE CLEVELAND & AKRON SUBURBAN ELECTRIC RAILWAY 
COMPANY has been formed at Columbus, Ohio, with a capital stock of $500,- 
ooo. The incorporators are Harry C. Mason, William C. Gayer, Dr. J. C. 
Fritch, J. A. Spitzig and Frederick L. Taft. : 

THE WINTHROP STREET RAILWAY COMPANY, Winthrop, Mass., 
has been incorporated with a capital stock of $80,000. The incorporators are W. 
G. Wheildon, Samuel G. Irwin, William W. Davis, Edward F. Draper, George 
F. Forbush, Charles E. Folsom and Aaron R. Sanderson. 

THE HUBBELL ELECTRIC LAMP COMPANY, Scranton, Pa., has been 
formed for the purpose of manufacturing the Hubbell electric lamp for bi- 
cycles and miners. The officers are: Capt. C. J. Hubbell, president; Dr. L. 
M. Gates, vice-president; W. D. Boyer, secretary and treasurer. 

THE DOUGLASVILLE RAILWAY COMPANY has been incorporated at 
Atlanta, Ga., for the purpose of constructing an electric road between Atlanta 
and Douglasville. The incorporators are J. S. James, C. D. Camp, R. E. James 
and A.:E. Watson, of Douglasville; Simon Baer and Charles Pratt, of Atlanta; 
George L. Bell, of Gainesville; T. L. Galloway, of Decatur; George F. Payne, 
William D. Gharkey and Charles G. Witter, of Philadelphia. The capital stock 
is $375,000. 

THE LOS ANGELES OCEAN POWER COMPANY, Los Angeles, Cal., 
has been organized with a capital stock of $1,000,000. Those interested are 
Charles E. Day, H. W. Vail, S. C. Ward, George H. Parker, Dr. Kazimicrz 
Midowicz, C. W. Sanders, all of Los Angeles, and St. George T. C. Bryan, of 
San Francisco. The purpose of the company is to acquire the ownership of 
or the right to use and control patents for wave motors and improvements 
thereon. 





THE TELEGRAPH AND TELEPHONE. 


BUTLER, OHIO.—A new telephone office has been established in this 
place. 

WAVERLY, OHIO.—The Columbia Telephone Company has commenced 
building its line to Omega. 

ORONOCO, MINN.—The Union Electric Company has completed its tele- 
phone line from Pine Island to this place. 

WINTHROP, MINN.—A telephone line will be built from this place to 
Henderson via Gaylord and Arlington. 

TROY, OHIO.—The Central Union Company has secured a 
twenty-five years’ franchise to continue business in this city. 


Telephone 


PORTLAND, ORE.—The Sunset Telephone & Telegraph Company has ap- 
plied to the city authorities of Blaine for a franchise to extend its system in 
that place. 

CHENOA, ILL.—The Home Telephone Company has been granted the privi- 
lege of building a line in this city, and work on the same will be commenced 
in the near future. 

GALVESTON, TEX.—It is stated that the Gulf, Beaumont & Kansas City 
Telephone Company proposes to change its telephone line from Beaumont to 
Kirbyville to a telegraph line. 

MANITOWOC, WIS.—A franchise has been granted to the Sheboygan & 
Manitowoc County Telephone Company to build a line to connect Manitowoc 
with Elkhart Lake, Rhine, Franklin and other places. 

SHELTON, NEB.—The Nebraska Telephone Company has been granted 
right of way through this village, and the company expects to have the line in 
operation to Wood River and Gillan by August 1, next. 

MACON, GA.—A deal has been completed between the Southern Telephone 
& Telegraph Company, of Valdosa, and the Savannah Telephone Company, by 
which the former concern will connect with the exchange of the Savannah Teie- 
phone Company. 

MORRISTOWN, N. J.—On July 1 the New York & New Jersey Telephone 
Company will begin laying underground conduits for telephone wires through 
the streets. The city, according to the ordinance granting the permission, will 
receive $50 annually for each mile of conduit laid. 

MONTGOMERY, ALA.—During a storm on June 19, lightning struck a 
wire leading into the Western Union Telgraph office in this city, setting fire to 

The entire office equipment, together with the building, was de- 
The company opened a temporary office across the street. 


the office. 
stroyed. 

SIOUX CITY, IA.—The Home Telephone Company has commenced the ex- 
tension of its line from South Sioux City to Dakota City, Jackson, New Castle 
and other places. If sufficient encouragement is given to the enterprise a wire 
will be strung from Dakota City to the Winnebago Indian Agency. 

MANKATO, MINN.—It is stated that the franchise of the North Central 
Telephone Exchange Company to put in a local exchange in this place has 
been forfeited, together with the deposit, the company having failed to begin 
work on the exchange, although granted two extensions of time by the Coun- 
cil. The Blue“Earth Valley Telephone Exchange Company, it is stated, will 
now establish a local exchange in opposition to the Northwestern Company, 
which is the sole occupant of the field at the present time. 


THE ELECTRICAL WORT’. 


ELEcTRIC LIGHI] AND POWER. 


BURLINGTON, VT.—The voters of Enosburg Falls at a recent election 
decided in favor of establishing an electric light plant to be run by the town. 


NEGAUNEE, MICH.—The workmen employed on the new municipal elec- 
tric light plant a few days ago struck for more pay, and were granted their 
demand for $1.50 per day. 

HARRISBURG, PA.—The Pennsylvania House of Representatives passed 
a bill a few days ago, the object of which is to compel municipalities to pur- 
chase existing electric lighting plants before erecting substitute plants of their 
own. 

FLEMINGTON, N. J.—The Flemington Electric Light Company has pur- 
chased a new engine, a new boiler and a new electric light generator, all of 
which will be installed by September 1. Various improvements have been 
incorporated in the new plant. 

SEDALIA, MO.—This town was a few days ago visited by a fierce electric 
and wind storm. The power house of the Sedalia Electric Railway & Power 
Company was struck by lightning and eleven of the generators ruined, leaving 
the city without street lights and stopping all of the six car lines. 


MANCHESTER, N. H.—The stockholders of the Manchester Electric Light 
Company have voted an issue of bonds to cover the extensive improvements 
made on its property during the past year, and to purchase land. The bonds wi! 
be issued at a rate not exceeding 5 per cent. to refund $80,000 of 6 per cent. 
bonds now outstanding, and to pay the floating indebtedness of the company 
incurred by the improvements. All the contemplated improvements it is 
thought will be finished by September. 

WARREN, PA.—The annual meeting of the Electric Light Company was 
held a few days ago, and the following new officers were elected: President, 
J. P. Jefferson; secretary and treasurer and superintendent, J. K. Simpson; 
directors, J. P. Jefferson, A. J. Hazeltine, C. W. Stone, C. W. Sill, C. H. 
Noyes and R. F. Van Doorn. The company contemplates making extensive 
changes and improvements during the coming year. Mr. Simpson, the new 
superintendent, was formerly manager of the Western Union Telegraph office 
of this place. 

CHICAGO, ILL.—Four of the electric light companies of the South Side 
have been consolidated as a result of negotiations carried on by Hirsch Brothers 
& Co. They are the Hyde Park Electric Light & Power Company, the Thom- 
son-Houston Electric Light Company, the Chicago Illuminating Company and 
the Englewood Electric Light Company. It is stated that $750,000 in bonds 
have been placed in the East. This amount will wipe out a floating indebt- 
edness of between $300,000 and $400,000, and leave a surplus for improvements. 
The narne of the consolidated company has not yet been announced. Its cap- 
ital stock will be $2,000,000. 


THE ELEcTRIC RAILWAY. 








HOLLAND, MICH.—Work has been commenced on the new electric road 
from Holland to Macatawa. 


BUFFALO, N. Y.—The City Council has approved of the plans of the Trac- 
tion Company for the construction of the first 15 miles of its proposed road, 


ALBANY, N. Y.—The State Railroad Commission has granted the applica- 
tion of the Greenbush & Nassau Electric Railway Company for permission to 
construct its road from Renssalaer to Brainard Station. 

WESTBORO, MASS.—The long-talked-of electric road from Northboro will 
soon be connected with Westboro. It is expected that as soon as the line from 
Marlboro to Worcester is completed this end of the line will be pushed. 


NEW BRIGHTON, S. I.—Lightning burned out several of the coils on one 
of the large dynamos of the Staten Island Electric Light Company at this 
place, and the electric railway was inconvenienced for a short time on account 
of the storm. 


PHILADELPHIA, PA.—An effort is being made to pass through the City 
Councils an ordinance authorizing the Northwestern Passenger Railway Com- 
pany to lay tracks upon a number of streets, among which is included Ox- 
ford Street. 

EATONTOWN, N. J.—The Redbank Trolley Company his filed its accep‘anze 
of the franchise as drawn up by the Township Committee. The trolley com- 
pany must pay half the cost for maintaining the street it occupies, besides a 
payment of $250 annually for the franchise. 


BOSTON, MASS.—The stockholders of the Brockton, Bridgewater & Taun- 
ton Street Railway Company have voted to petition the Railroad Commissioners 
to approve the present issue of $200,000 worth of stock, and also to secure ap- 
proval to an increase in capital stock of $50,000. 


CLEVELAND, OHIO.—The Cleveland & Eastern Railroad Company has de- 
cided to accept the terms of. the County Commissioners and a franchise will 
be given it. The company will be required to operate its road by electricity 
and carry only barrel and package freight. The road will run along Mayfield 
Road through three or four counties to the east and south. 


MECHANICS FALLS, ME.—The stockholders of the Oxford & Welchville 
Electric Railway Company a few days ago elected directors for the ensuing 
year. The company has applied for a charter under the general law, to build 
a line from Oxford to Welchville. It is capitalized at $25,000. The plans and 
estimate of cost of construction, equipment, etc., have been made, and in case 
the Railroad Commissioners approve of the location, work will be commenced 
at once. The road will be 2% miles long. Officers were elected as follows: 
George Hazen, president; G. W. McFadden, vice-president; and John B. Rob- 
inson, treasurer. 

ITHACA, N. Y.—At a special meeting of the directors of the Ithaca Elec- 
tric Company, ex-Judge Alfred Hand disposed of his interest in the property 
to Messrs. H. Bergholtz and E. G. Wyckoff on account of ill health, He 
will seek rest and recuperation. The directors of the company accepted the 
resignation of Judge Hand as president and director, and elected in his stead 
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as both director and president Mr. E. G. Wyckoff. The resignation of Hon. 
William Connell, of Scranton, Pa., was also tendered and Mr. Charles J. Rum- 
sey, of Ithaca, was chosen to fill the vacancy. Mr. Bergholtz continues in 
the relation of director, secretary, treasurer and manager. 


BALTIMORE, MD.—The consolidation of the Baltimore Traction Company 
and the City & Suburban Railway Company was effected on June 18, and the 
new company organized under the corporate title of the Baltimore Consolidated 
Railway Company. The consolidation became effective at once. The offi- 
cers of the new company are: President, Nelson Perin; vice-president and 
general manager, William A. House; secretary, James F. Heyward; treasurer, 
Frank S. Mambleton; Executive Committee, Nelson Perin, president ex-officiu; 
George C. Jenkins, T. Edward Hambleton, William T. Dixon, and Edward 
L. Bartlett; directors, T. Edward Hambleton, George C. Jenkins, James S. 
Hagerty, William P. Harvey, William T. Dixon, Jesse Hilles, Edward L. Bart- 
lett, Charles Adler, William A. House, Nelson Perin, George A. Von Lingen 
and Theodore F. Wilcox; counsel, Judge E. J. Cross and Mr. F. C. Slinglutf. 
The capital stock of the company is $10,000,000, with the par value of each share 
$25. A mortgage was executed in favor of the Mercantile Trust & Deposit 
Company for $12,000,000, to run for 100 years, with interest at the rate of 4% 
per cent. The money will be used to retire the divisional mortgages of the 
old companies, aggregating $10,550,000. Under the agreement the City & Subur- 
an stock is to be exchanged at par ($50), while the Traction Company’s stock 
is to be exchanged at a valuation of $21, or at the rate of 84 per cent. of its 
stock, the par value having’ been $25. It is thought that an effort will soon 
be made to get the Baltimore City Passenger Railway Company to join in the 
consolidation. 


OBITUARY NOTE. 


MR. EUGENE E. BOGART, doing business under the name of A. L. 
Bogart, at 22 Union Square, New York City, died on the morning of June 24, 
from the result of injuries received by being thrown from a cable car on 
February 5 last. Mr. Bogart succeeded to the business of Mr. Abraham L. 
Bogart, his father, who died suddenly on July 25, 1896. 


Yr 
Trade and Mndustrial Notes. 

DEMAND FOR POLES, ETC.—Mr. S. A. Strock, New York, the well- 
known dealer in railroad ties, wooden poles, etc., reports an active demand for 
lumber for electrical purposes. 


ASSIGN MENT.—We have received notice of the general assignment of the 
Electric Engineering & Supply Company, of Syracuse, N. Y., for the benefit 
of creditors. This action was taken on June 2z. 


ELECTRICITY ON A CHICAGO “L” ROAD.—The motors for the Alley 
“L” road in Chicago, for the electrical equipment of which Mr. Frank J. 
Sprague recently closed a contract, will be furnished by the General Electric 
Company. 

MESSRS. C. B. STERLING & CO., New York City, have secured the sole 
agency for the sale of the products of the Standard Electric Lamp & Novelty 
Company, New York, consisting of miniature incandescent lamps. They have 
also secured the agency for the new ‘“‘Fortosec” dry battery, recently placed 
upon the market. 





issued by the Stiles & Fladd Press Company, Watertown, N. Y., of its power 
and foot presses, rock hammers, dies, power shears and special machinery, for 
working of metals in the sheet or bar, etc. ‘(hese machines embody all the mod- 
ern methods of construction. 

REFLECTORS FOR TELEPHONE SWITCHBOARDS.—We are informed 
by I. P. Frink, New York, that his new reflector for lighting telephone switch- 
boards has been adopted by the New York Telephone Company, the New York 
& New Jersey Telephone Company and the New York & Pennsylvania 
Telephone Company. He says the reflector has met with marked success in 
this application. 

THE TRANSMISSION OF POWER.—The many methods of mechanical 
transmission of power are well illustrated in a large catalogue of power trans- 
mission appliances just issued by the Rice Machinery Company, Chicago, [ll. 
This concern manufactures a full line of power-transmitting apparatus, elevat- 
ing and conveying machinery and is, besides, contractor for complete trans- 
mission plants. The catalogue is very fully illustrated. 

A VALUABLE DIRECTORY.—“The Textile World,” Boston, Mass., has 
issued a directory of the mill trade and of large buyers of textile fabrics. It 
is a book of 360 pages, full of information concerning the textile industry, and 
contains a complete directory of all such establishments in the country, with 
detailed information concerning each mill, its products, capacity, etc. The 
price of the work is $3 and $2 for board and paper covers. 

ALL ABOUT TELEPHONES.—A complete little telephone catalogue has 
been issued by the Farr Telephone & Construction Supply Company, Chicago. 
The Farr telephone apparatus has acquired a considerable reputation among 
telephone users, and, it is stated, are very efficient instruments. The catalogue 
describes and illustrates all sorts of telephone accessories, and gives, besides, 
several diagrams to facilitate the work of installing telephones. 

A POPULAR PACKING.—The Garlock Packing Company, Palmyra, N. Y., 
has drawn plans for a large extension and increase of capacity of its Palmyra 
factory. Ground has already been broken for an additional building which, 
when complete, will nearly double the present plant. The company reports 
that its business is constantly increasing, notwithstanding the fact that busi- 
mess in general is not brisk, and in order to keep up with its orders and 
fill them promptly, it finds it necessary to run its plant overtime. 


ELECTRIC SOLDERING IRON.—The Electric Appliance Company, Chi- 
cago, has been very successful in the introduction of the American electric 
soldering iron, and is preparing a circular giving a few of the many testi- 
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monial letters received from customers, in regard to the operation of these 
irons. Many users state that the American iron is the most successful one 
on the market. The Electric Appliance Company anticipates a large sale of 
these goods, as a satisfactory electric soldering iron has long been called for. 


IN A RECENT TEST, in Canada, by the largest telephone company there, 
a trial order of five “O. K.” dry batteries was given, with the result That the 
“O. K.” has now superseded all other batteries, wet or dry, ever tried by this 
company. Five large duplicate orders have been received from this company 
during the past few months. Many of the largest railroads have also adopted 
the “O. K.,” as have many manufacturers of gas engines. The “O. K.” dry 
battery is manufactured by the Non-Polarizing Dry Battery Company, New 
York. 

REMOVAL ANNOUNCEMENT.—Messrs. Dyer & Driscoll, the well-known 
patent attorneys, have removed their offices to 31 Nassau Street, corner of Cedar, 
New York. They had outgrown their old quarters at 36 Wall Street and increased 
accommodations became absolutely necessary in order to better carry on their 
increasing business. In their new quarters the firm occupies a wing on the 
twelfth floor, affording plenty of room for the large force now employed. The 
firm will continue to give specia! attention to work requiring high-class ser- 
vices, particularly in connection with electrical inventions, patents and litiga- 
tions thereon. 


THE BINGHAMTON RAILWAY.—tThe Binghamton Railroad Company, 
Binghamton, N. Y., has issued a handsomely illustrated pamphlet showing 
features of interest in and around Binghamton. Mr. G. T. Rogers, president 
of the company, is one of the most enterprising electric railway officials in the 
United States, and knows how to present the good points of an electric railway 
system in the very best light possible. Other managers of electric railways 
will be interested in this pamphlet, from the fact that it gives illustrations of 
a great variety of resort entertainments, which have become a special feature 
in the operation of electric railways in many cities. 


A COMPREHENSIVE CATALOGUE.—A departufe from the time-honored 
method of catalogue compilation has been initiated by A. K. Warren & Co., 
New York, in their new catalogue, just issued. The usual index has been 
dispensed with, and the items and articles are arranged in alphabetical order, 
which arrangement, of course, comprises an index in itself. This house han- 
dles electrical supplies of every description, from the generator to the lamp 
or from motors to their source of power, and the goods catalogued represent 
the latest and most approved designs. The catalogue is very completely illus- 
trated and embraces everything in electric lighting and power apparatus. At 
the back are given several tables for ready reference which will save engineers 
considerable time in making calculations. 


SEPARATORS.—An attractive catalogue has just been issued by Warren 
Webster & Co., Camden, N. J., descriptive of Webster separators for live and 
exhaust steam mains. The purpose of these separators is to separate and 
remove moisture or entrained water from live steam, and oil or grit from 
exhaust steam. They are applied to boilers, engines, pumps, feed-water heaters 
and steam-heating systems. It is stated that the steam after passing through 
this separator will contain less than 1 per cent. of moisture, irrespective of its 
quality at entrance, and the company guarantees to remove from exhaust steam 
such percentage of oil, that the condensation from heating systems or exhaust 
steam when used for a feed-water heater can be utilized as available boiler 
feed or for manufacturing purposes. The catalogue gives some excellent 
dimensional illustrations of the separator, showing its construction in every 
part. The illustration on the front page, of the main office and works of the 
company, shows the establishment to be a very extensive one. 


PORCELAIN INSULATORS.—The high potential porcelain insulators on 
the Niagara Falls-Buffalo power transmission line have been the object of 
considerable attention lately, in connection with the Niagara Falls meeting of 
the National Electric Light Association. The excellence of the porcelain used 
in this class of insulaters, and the care taken in their manufacture, has resulted 
in the upbuilding of an industry that is constantly growing in importance. 
One of the largest concerns engaged in the manufacture of these goods is the 
Imperial Porcelain Works, Trenton, N. J. The quality of its porcelain for 
electrical purposes stands high in the list, and its insulators are, it is stated, 
the only ones that stood the test at Niagara Falls. The Imperial porcelain 
insulators are giving universal satisfaction wherever they are used, and their 


selection for the Niagara Falls transmission line and their perform- 
ance after installation was indeed highly gratifying and complimentary 
to the Imperial Works. The duty imposed upon these _ insulators 
is severe in the extreme, and the greatest of care is absolutely neces- 


sary in their manufacture to bring them up to the standard requirements. 
Imperial 


The 
Porcelain Works has unsurpassed facilities for the manufacture of 


these goods, by reason of which it is enabled to fill orders promptly for in- 
sulators of any size and in any quantity. A large stock of standard goods is 
always kept on hand for the prompt filling of orders, and a large force is kept 
constantly busy at the factory to meet the demand. For high-pressure service 
nothing has been found to equal well made porcelain insulators, and the rapid 
extension of long-distance transmission lines is bringing about a perfection in 
insulating devices that was not thought possible a few years ago. 


Business Wotices. 


THE ILLUSTRATIONS in this issue were made by the Photo-Engraving 
Company, 67-71 Park Place, New York City. 

CONSULT THY PURSE—And buy your tickets from Chicago via the Chi- 
cago, Milwaukee & St. Paul Railway to the following named points on June 
29 and 30, and July 1, 2 and 3. Look at the figures: San Francisco, $25; Salt 
Lake City, $20; Denver and Pueblo, $12.50; Sioux City, $9.75; Omaha and Coun- 
cil Bluffs, $7.75; Kansas City, $7.50; and other points in proportion. These 
are very cheap rates made for these special dates. Return tickets at approxi- 
mately the same rates will be sold on various dates in July and August. For 
further information apply to the nearest coupon ticket agerit or call on of 
address E. F. Richardson, G. A. P. D., C., M. & St. P. R’y, New York City. 
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Tilustrated Record of Electrical Patents. 





UNITED STATES PATENTS ISSUED JUNE 8, 1897. 
[In charge of Wm. A. Rosenbaum, 177 Times Building, New York.] 

583,991. BINDING BAND FOR ARMATURES; H. Geisenhoner, Schenec- 

tady, N. Y. App. filed Oct. 31, 1896. In a binding band for armatures, the 

combination of a metal strip, loops formed at the extremities of the strip 

by bending the ends backward and securing them to the strip, a wedge 

secured to the strip, and clamps engaging with the wedges for drawing the 

extremities of the band together. 


584,009. SAFETY PLUG; T. S. McClintock, Pittsburg, Pa. App. filed Aug. 
5, 1896. In combination, a safety-plug giving an outer contact and having 
also a groove or recess in its outer face, a conducting ring extending cir- 
cumferentially about the plug to make electrical contact, and the fuse on 
the outside of the plug connected to the outer contact, and to the con- 
ducting-ring and located within the groove in the outer face of the plug, 
said plug with its outer contact and contact-ring being fitted removably 
to a socket to make electrical connection with contacts therein. 


584,013. RAIL BOND; W. B. Potter, Schenectady, N. Y. App. filed Dec. 
18, 1896. Ina rail bond, the combination of roughened plates, a conductor 
connecting the plates, a plastic compound of good conductivity filling the 
roughened portion of the plates, and means for securing the plates to the 
rails. 


UNITED STATES PATENTS ISSUED JUNE 15, 1897. 


584,321. LAMP SOCKET; E. M. Bradford, Boston, Mass. App. filed Nov. 
19, 1896. An electric lamp socket provided with a rigid finger or plate, con- 
nected with one of the electrodes thereof, and extending transversely across 
the socket, and a spring finger or plate connected at one end with the other 
electrode, and having its other end free, said spring finger or plate extend- 
ing transversely across the lamp socket, and adapted to be moved by the 
insertion of a lamp by reason of the contact of said lamp wth the free-end 
portion thereof, and said spring finger or plate resting normally in contact 
with said rigid finger or plate upon the withdrawal of the lamp. 


584,338. MAGNETO APPARATUS; H. H. Eldred, Brooklyn, N. Y. App. 
filed April 4, 1896. A magneto instrument made up of two permanent mag- 
nets whose unlike poles are opposed; a generating armature between one 
set of opposite poles; a bell armature between the opposite set of opposite 
poles, and electric connections between the coils of the armatures. 


5°4,341% APPARATUS FOR CONTROLLING ELECTRIC MOTORS; B. A. 
Fiske, United States Navy. App. filed March 6, 1896. The combination, 
with an electric motor of an electric generator, means for varying the 
E. M. F. of said generator, means for reversing the current between 
generator and motor, and mechanism whereby said current-varying and 
current-reversing devices may be conjointly operated. 


584,352. PARTY-LINE TELEPHONE SYSTEM; W. H. Harter, Norwalk, 
Ohio. App. filed Aug. 10, 1896. In a telephone party-line harmonic se- 
lector-signaling device, the combination of a normally-closed main or line 
circuit; an electromagnet and a vibrating reed armature at the central sta- 
tion, and a key for connecting the same with the line circuit; a correspond- 
ing electromagnet and reed armature at a sub-station adapted to close an 
independent local-battery circuit; an electromagnet in said local circuit 
having a contact-making armature adapted to automatically close and main- 
tain the local-battery circuit within itself and as a shunt around or past the 
reed-armature contact. 


584,356. ELECTRIC ARC LAMP; I. H. Hegner, Paris, France. App. filed 
Feb. 4, 1896. The combination, with two or more arc lamps, of a means 
for preventing the feeding together of the earbons of any lamp until the 
resistance of the lamp group has attained the desired amount, and of a 
means for feeding the carbons of each lamp, controlled by the resistance 
of its own arc. 


584,382. ELECTRICAL CIRCUIT-CLOSING THERMOMETER; A. Lu- 
raschi, London, England. App. filed March 15, 1897. In electric circuit- 
closing thermometers, the combination of an adjustable-movable terminal 
completely inclosed within the thermometer-tube, a perforated cross-wire 
through which said movable terminal passes, said cross-wire being sealed 
into the sides of the thermometer-tube by fusion, and a fixed terminal 
always in contact with the mercury. 


584,383. MECHANICAL CLIP; H. H. Luscomb, Hartford, Conn. App. filed 
Nov. 18, 1896. A mechanical clip, consisting of two separable body parts, 
each having a curved jaw and a recessed shank, and a link with a smooth, 
interior face loosely encircling the body parts between the recessed shanks 
and the jaws for holding the body parts together. 


584,384. AUTOMATIC ELECTRIC SIGNAL-TRANSMITTER; A. B. Mack- 
lin, New York, N. Y. App. filed Aug. 7, 1896. The combination of sep- 
arately-movable contact-devices, a fixed device permanently supplied with 
battery current, and having separated series of contact-points, each series 
adapted to engage one of said movable devices, a receiver-arm, and a con- 
tact-arm, actuated by movement of the receiver-arm, and adapted to connect 
the battery current with said series of contact-points. 


584,393. TELEPHONE SYSTEM; F. R. McBerty, Downer’s Grove, III. 
App. filed May 14, 1896. The combination, with a number of telephone 
circuits, including transmitting telephones, and having a common return 
conductor, of two or more sources of current, having different poles con- 
nected with the common return conductor, and their other poles connected 
with different circuits, whereby cross-talk is diminished or prevented. 

584,414. APPARATUS FOR TELEPHONE SWITCHBOARDS; C. E. Scrib- 
ner, Chicago, Il]. App. filed April 26, 1893. In combination, in an electric 
annunciator, an indicator frictionally connected with a source of mechanical 


power, a retaining-catch normally engaging with said indicator, controlled 
by an electromagnet. 





584,415. TELEPHONE-LINE CIRCUIT; C. E. Scribner, Chicago, Ill. App. 


filed Aug. 1, 1895. The combination, with a metallic-circuit telephone-line, 
of a transmitting-telephone and a receiving-telephone in a bridge thereof 
at a sub-station, a signal-bell in a permanently-closed branch from one line 
conductor, a magneto-generator in a branch from the other line conductor, 
an annunciator at the central station connected with the line to receive 
current from the generator, means for applying signaling-current to the 
line, also at the central station to operate the signal-bell, a source of cur- 
rent adapted for exciting the transmitting-telephone at the central station, 
and means for connecting the said source of current with the line, whereby 
switches at the sub-station are avoided. 


584,416. ELECTROMAGNET; C. E. Scribner, Chicago, Ill. App. filed Nov. 


4, 1895. The combination, with an electromagnet, of a bridge of magnetic 
material between its poles, a coil encircling the bridge, and means for pro- 
ducing current in the coil, said coil being adapted to create a condition of 
no difference of magnetic potential between the poles of the magnet., 


584,417, TELEPHONE-CIRCUIT; C. E. Scribner, Chicago, Ill. App. filed 


Nov. 4, 1895. The combination, with a telephone line, of a central-supply 
battery in connection therewith, a bell and a storage-battery permanently 
connected serially in the line at the sub-station thereof, an induction-coil, a 
receiving-telephone in circuit with the secondary winding thereof, a trans- 
mitting-telephone in circuit with the primary winding thereof, a switch, and 
circuit connections controlled by the switch adapted to bring the receiving- 
telephone and secondary winding of the induction-coil into shunt of the 
bell, and the transmitting-telephone and the primary winding of the induc- 
tion-coil into shunt of the battery. 


584,418. SPRING JACK FOR TELEPHONE SWITCHBOARDS; C. E. 


Scribner, Chicago, Ill. App. filed July 20, 1896. The combination, with a 
strip of insulating material, having a groove therein, of a contact-strap lying 
in the groove, an obliquely-projecting lug formed upon one of the edges 
thereof, an oblique recess in the floor of the groove engaging the lug, a 
laterally-projecting lug formed on the contact-strap, and a portion of the 
insulating material engaging the said laterally-projecting lug, whereby the 
contact-strap is prevented from moving in the groove. 


584,427, PRODUCTION OF ELECTRIC SPARKS FOR SIGNALS OR 


THEATRICAL EFFECTS; V. Tabulewitsch, St. Petersburg, Russia. App. 
filed Jan. 16, 1897. In an electric signaling apparatus, a lamp having an 
insulated coil secured to the base thereof, a tube having a closed bottom 
and epen top mounted in said coil, and adapted to receive one end of an 
electrode and secure the same therein by means of clamps, and means for 
reciprocating said tube, consisting of a core of soft iron, and a spring- 
operated lever having a roller on its free end which is adapted to bear 
against the closed end of said tube, said electrode being composed of car- 
bon and the other electrode being formed of steel, said steel electrode 
being provided with means to permit a slight longitudinal movement of the 
same when the electrodes are brought together. 


584,428. FLEXIBLE CONDUIT; A. L. Tucker, Chicago, Ill. App. filed Oct. 


23, 1896. In a flexible conduit, the combination with a lining composed of 
annular sections of a spiral winding of tape inclosing said agnular sections. 


584,431. ARMATURE FOR DYNAMO-ELECTRIC MACHINES; H. H. 


Wait, Chicago, Ill. App. filed Jan. 27, 1896. In an armature for dynamo- 
electric machines, the combination with an armature-core formed of annular 
plates or discs of laminated material sectionally disposed, of radially-extend- 
ing ventilating-passage provided between the said sections, a spider whereon 
the said core is mounted, central portions of the periphery of which being 
cut away to afford communication with the said radial passages, coils wound 
upon the said core, and spaces provided between the said coils on the outer 
and inner circumferences of the armature communicating with the openings 


in the periphery of the spider and the ventilating-passages provided in the 
armature-core. 


584,462. ELECTRIC-CIRCUIT PROTECTOR; A. L. Creelman, Memphis, 


Tenn. App. filed Aug. 11, 1892. The combination of a main telegraphic or 
like circuit, a series of stations or offices theron, each station or office 
being provided with a relay instrument, and a key included in said circuit, 
a local circuit at each station or office containing a battery, sounder and 
controlling apparatus, each controlling apparatus being adapted to shunt 
the main circuit around the relay and key in the same office therewith, 
when the main-line circuit remains open for a prolonged time. 


584,463. ELECTRIC SIGNAL; A.'L. Creelman, Chicago, Il. App. filed Aug. 


17, 1895. In a continuously-operating alarm or signal apparatus, the com- 
bination with a normally-open circuit, of a circuit-closer for controlling the 
same, a battery included in said circuit, a relay-magnet also included in the 
circuit, an armature for said magnet, a normally-open circuit, including said 
battery, an alarm or signal and said armature, and adapted to be closed by 
the armature when the relay-magnet is energized, and a third normally-open 
circuit, including the same battery, the said armature, and excluding the 
circuit breaker, and adapted to be closed by the armature and to remain 
closed when the first-named circuit is open, whereby two circuits will be 
established through a relay-magnet and one through the alarm apparatus, 
all including the same battery, when the circuit-closer is momentarily 


closed, and whereby one only of the circuits through the relay-magnet will 
be open. 


584,464. TELEGRAPH-SOUNDER; A. L. Creelman, Chicago, Ill. App. filed 


Sept. 3, 1895. The combination of an electric circuit, a sounder-magnet 
located therein, a branch circuit, a bell-magnet located therein, and elec- 
trically-operated apparatus in circuit with the sounder-magnet adapted to 
open the branch circuit when the sounder is active, and to close the same 
when the sounder-magnet is de-energized. 
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584,465. CIRCUIT-PROTECTING SOUNDER; A. L. Creelman, Chicago, 
Ill. App. filed May 18, 1896. The combination of a main-line circuit, a key 
and sounder therein, a normally-open circuit adapted when closed to shunt 
the instruments, a circuit-controller for closing and opening said circuit, a 
mechanism for operating the circuit-controller to open the circuit, an elec- 
trically-operated device included in the main-line circuit for operatively con- 
necting the circuit-controller with one of its mechanisms when the main-line 
circuit is interrupted for a predetermined time, and means for operatively 
connecting the circuit-controller with its other operating mechanism when 
the main-line circuit is closed. 

584,466. TELEGRAPHIC-SOUNDER; A. L. Creelman, Chicago, Ill. App. 
filed July 3, 1896. The combination of an electric circuit, a sounder-magnet 
and a retarder-magnet forming a part thereof, a second circuit, containing 
a circuit-changing magnet, a contact carried by the armature lever of the 
retarding-magnet for shunting the current from the first circuit through 
the second. 

584,474. PRIMARY CELL; I. Kitsee, Philadelphia, Pa. App. filed Sept. rs, 
1896. A positive element, consisting of a containing cup of a material de- 
signed to remain inert, a conducting-rod passing through the cup and a solid 
body of an alloy or mercury, and a metal, as zinc, cast so as to fill the 
space between said cup and rod, the surface of said body only being 
exposed. 

584,476. INSULATOR; S. H. Libby, Schenectady, N. Y. App. filed Feb. 10, 
1897. In a conductor-rail insulator, the combination of a metal base, a body 
of insulating material mounted upon the base, a rail clamp secured to the 
conductor-rail and prevented from moving independently of the insulator 
by frictional engagement therewith. 

584,477. INSULATOR; S. H. Libby, Schenectady, N. Y. App. filed Feb. 10, 
1897. The combination of a conductor-rail, a body of insulating material 
situated each side of and supporting the rail, and a support for each body 
of insulating material permitting a limited amount of vertical movement of 
the conductor-rail. 

584,482. SYSTEM OF DISTRIBUTION; E. W. Rice, Jr., Schenectady, N. Y. 
App. filed Feb. 7, 1896. The method of maintaining potential upon a two- 
wire system of distribution, connected with a three-wire system, which 
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consists in supplying the two-wire system with energy from both sides of 
the three-wire system. 

584,511. ELECTRIC RAILWAY; T. W. Kloman, Montclair, N. J. App. filed 
April jo, 1896. In an electric railway, a continuous-stationary rail attached 
to one side of a slitted conduit; a series of sectional rails or conductors 
provided with curved ends, said rails or conductors being pivotally sup- 
ported by the opposite side of the conduit and in the same plane with said 
stationary rail, and provided with means for connecting movable contacts 
with fixed contacts attached to a current feeder or main, in combination with 
a rigidly-supported, two-part, cup-shaped trolley, one part of which is 
adapted to bear continuously against the stationary rail, the other part 
being adapted to yieldingly lift the sectional rails in such manner as to 
operatively connect the current feeder or main through circuit connections 
and a propelling-motor carried by a car, said sectional rails being provided 
with means for restoring them to normal position by gravity after the 
trolley has passed from beneath them. 

584,57775 REGULATING SPEED OF INDUCTION MOTORS; E. Danielson, 
Stockholm, Sweden. App. filed May 2, 1897. In combination, a number of 
induction motors mechanically connected together, said motors having dif- 
ferent numbers of poles, and means for operating them singly or in tandem 
groups. 

584,606. TROLLEY-STAND; S. H. Short, Cleveland, Ohio. App. filed Feb. 
16, 1897. The combination of a base, having a slot, a trolley-arm support 
pivoted to the base on a vertical axis, a trolley-arm pivoted to the support 
on a horizontal axis, and a finger rigid with said arm and extended below 
its axis, and adapted to enter said slot when the trolley-arm is in service, 
but to be withdrawn therefrom when said arm is drawn down. 


584,607, TROLLEY-STAND; S. H. Short, Cleveland, Ohio. App. filed Feb. 
16, 1897. The combination of a base, having two slots at diametrically-oppo- 
site points, and a trolley-arm support pivoted to the base on a vertical axis 
between said slots, with a latch-lever pivoted to said support, and adapted 
to engage in either slot, and a trolley-arm pivoted to the support and having 
a finger adapted to engage said latch and swing it out of engagement with 
said slots when the trolley-arm is drawn down, and means exerting a con- 
stant force to swing the trolley-arm upward. 
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584,618. TELEPHONE-TRANSMITTER; F. C. Alexander, Bonham, Tex. 
App. filed Feb. 27, 1897. A telephone-transmitter, comprising a diaphragm 
and shell formed from one piece of metal, a block of insulating material to 
which the diaphragm is secured, a carbon block attached to said metal 
plate, secured to the block of insulating material, a vibrating nipple on the 
diaphragm extended into a cell formed in said carbon block, and an elec- 
trode of granulated material surrounding the nipple in the cell. 


584,632. LIGHTNING ARRESTER AND MULTIPLE-AUTOMATIC FUSE 
BLOCK; G. X. Gast, New Orleans, La. App. filed April 10, 1897. In a 
lightning arrester and multiple-automatic fuse block, the combination with 
a series of fusible strips, a swinging-arm making connection through the 
fusible strips successively; of a resistance and an automatic switch placed 
to throw the current through the resistance during the passage of the 
swinging-arm from the melted fusible strip to the next fusible strip. 
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584,639. ELECTRIC RAILWAY; H. M. Jones, Meriden, Conn. App. filed 
Aug. 12, 1896. In an electric railway, a conduit having a longitudinal slot 
at its top, and a tubular cable for normally closing said slot, the cable con- 
sisting of a spiral coil, the spirals being arranged close together, yet adapted 
to open or stretch at points lifted from the slot. 


584,644. BOND FOR ELECTRIC RAILWAYS; F. T. Newbery, San Fran- 
cisco, Cal. App. filed Aug. 25, 1894. The combination with railway rails, 
whose abutting ends are provided with coincident holes, a bond or dowel 
compressed into said holes so as to be intimately bound therein for the pur- 
pose of holding the rails together and making a continuous electrical 
conductor. 


584,649. SECONDARY-BATTERY PLATE AND METHOD OF PRODUC- 
ING SAME; W. P. Patton, Jersey City, N. J. App. filed Feb. 15, 1897. A 
secondary-battery plate comprising a sheet-metal partition coated with solu- 
ble inert material on each side, and having openings along the edges and 
cast-metal perforated sides, which are integrally united through the open- 
ings in the partition. 

584,694. INCREASING ILLUMINATING POWER OF ELECTRIC-ARC 
LAMPS; P. Mersch, Paris, France. App. filed April 14, 1897. As a new 
article of manufacture, a composition for increasing the illuminating power 
of electric-arc lights, consisting of an admixture of carbonate of magnesia, 
asbestos, or some other incombustible textile product, and silicate of potash. 

584,700. ELECTRICAL-ADVERTISING ANNUNCIATOR FOR CARS; J. 
P. Orr & G. H. Fugh, Pittsburg, Pa. App. filed Sept. 29. 1896. In an elec- 
trical-advertising annunciator, the combination of a cylinder having leaves 
or cards, a controlling belt having teeth to engage said cards with a crank- 
shaft, having thereon pulleys to operate said belt and cylinder, a worm-wheel 
having a clutch connectiog with said shaft, and an operating motor and 
motor-circuit, including one automatic-circuit opener, having a circuit-closer 
operated by a bell cord and a bell-clapper pinion. 

584,722. PERFORATOR FOR ELECTRIC TELEGRAPHS; C. G. Burke, 
Brooklyn, N. Y. App. filed Sept. 4, 1896. The combination in a perforating 











No. 584,577-—REGULATING SPEED OF INDUCTION MoTors. 


apparatus for automatic telegraphy, of a paper punch and feed mechanism 
for the paper and a ratchet connected with the feed mechanism, a lever 
and pawl engaging with the ratchet, a-series of keys, all of which, when de- 
pressed, operate the punch and the feed mechanism, and a series of bars of 
varying widths connected with the keys and adapted to be interposed by the 
depression of the latter in the path of the lever of the feed mechanism, 
whereby the extent of play or angular movement of said lever will be dif- 
ferent for different keys. 
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W.E. Standard Fan Motors 


For 1897 





110-Volt Fans are tested on a 220-Volt circuit; 2,20-Volt Fans are tested on a 500-Volt circuit; 
550-Volt Fans are tested on a 1000-Volt circuit. 


The following styles carried in stock: 


CEILING FAN. 
DESK, 


4 BRACKET, 

75 revolutions per min- 4 CEILING, 

ute. Finished in polished q COLUMN. 
S 


Blades 60 in. in diame- 





ter, two speeds, 150 rev- 


olutions per minute, and 


brass or oxidized Copper. 


Supplied with two blades, Desk and Bracket Fans, 


but four wil! be furnished, Three Speeds. 
when ordered. bis 
Ceiling and Column Fans, 


Two Speeds. 





CEILING FAN. DESK FAN, SIXTEEN INCH. 


WRITE FOR FAN MOTOR CATALOGUE. 


Arc and Incandescent Lighting Dynamos. 
LP 





MULTIPOLAR INCANDESCENT DYNAMO, COMPLETE. “TYPE F'' ARC DYNAMO, COMPLETE. 


WRITE FOR BULLETINS. 


WESTERN ELECTRIC COMPANY, 
Chicago. New York. 


Dealers in Electrical Supplies of all Descriptions. 
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PLATINUM 











In Sheet or Wire, any degree of Hardness, 


FOR ALL PURPOSES. 





BAKER & CO., Newark, N. d. 


SE STRAP PURCHASED [Mcintire’s Patent Connectors and Terminals. 
29 Jo n St. FUSED WIRE, FUSED LINKS AND STRIPS. 
J. Schawel & Co. Yew vor | The C. McINTIRD CO., 18 # 15 Franklin 8t., NEWARK, N. J. 


LONG LINES 


:- INCANDESCENT LAMP SUPPORTOGR 
= Instant placement and fixture. of lamp ™ any desired position, with no attention to 
uiremen 










= fastenings. Adapted to ev 
= from _—y to workshop. nd for Oata- 
= logue 


: THE O. ©, WHITE CO., 


orcester, Mass. 


. 
SCRE EREREERESERESSKSEEHSRRESKSSESSSRSSEERREEREREREREE REESE eee eee eee 
, = 


fy Wi ' MT 
Hitxero) | 
Hi HM | 


Min 


aa 
| oe fi :¢Holmes Fibre-Graphite Mfg. Co. 


Station Z PHILADELPHIA. ACT NIN 





No Sparsine Unpgr Varrina Loap .- a ofat mg ate ne a 


No WEAR ON THE COMMUTATOR COMMUTATOR 
90% PURE GRAPHITE, * 
BRUSH 


ENGINES, PUMPS, ETC. 


a eye 
“ COCHRANE 
SEPARATOR 


is CERTAIN ~ 


Harrison Safety Boiler Works 


PHILADELPHIA. PA 


} 


Ne HH 


{ 

| 
\ 

y 







PERC RCR ESET 
a ESTABLISHED 1875. 


COMBINATION OF 


Stow Flexible Shaft 


AND 
IRON CLAD ELECTRIC MOTOR. 


Practically dust and water proof. For § 
Portable Drilling, Tappin Reaming, ® 


jpen Circuit 
Batteries of the World. 
Send fer Circular and Prices. j Emery Grinding, etc. Write for Catalogue 2 "###eeeeeseueueueuseeueueusnecausucuns 
Th L ] hé - a ; ie and prices. s : : In Writing to Advertisers Subscribers 
6 6¢ ale Battery (0,, :_ = 2 er en . 7 @ STOW MFG. CO., Binghamton, N. Y, ® will confer a favor on us and also on the ad- 


® vertisers by mentioning that they saw the 
Ill te 117 EASY 131st 8T., 8. Y. ia & CU., 85 Queen Victoria St., London, England. § advertisement in the ELECTRICAL WORLD 


General European Agents. SELIG, SONNENTHAL&® 
PCRS R RRR R RTECS CRTC CCST S ECCS RET C RTC K CCHS TERE TUTTE T CSCC RCC R RESTS CTT CSTR RCE TERK CERT R ERC RECHT CTC R ERE R ETRE RRR REET CCRC 








The “Pioneer” 
Secures 
You Safety. 


You avoid the rocks of litiga- 
tion by placing your orders with 
the owners of the broad _ basic 
patents of Enclosed Arc Lighting; 
also you get safety from falling 
sparks by our method. The 
‘*Pioneer” gives the best light, 
soft, steady, sim- , 


= pie ay a ee Ruger ° 
ee )=ple and saving. 


‘THE ELECTRIC ARC LIGHT CO. 


LOUIS B. MARKS, M.M.E, 687 & 689 Broadway: 
NEW YORK. 





CHIEF ELECTRICIAN, 
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QUEEN-WIRT METERS for 






ALTERNATE 
DIRECT 


CURRENT USE. 


Absolutely Permanent, 


Cronies “Ps 
QUEEN & CO x 
OTe ate 


Thoroughly Guaranteed. 


Made In Switch-board and 
Portable Types. 


QUEEN & CO., INC., 


Manufacturers and Importers of and Dealers In all kinds of Scientific Instruments, 


N. Y. Office, 116 Fulton St. 1010 Chestnut St:., Phila. 


DIXON’S BELT [PRESSING 


AND LEATHER PRESERVATIVE. 
nero SLIPPING AND PRESERVES THE LEATHER. .*. Send for Circular and Testimonials. 


Warrant DIXON CRUCIBLE COMPANY, Jersey City, K. J. 


Welt Fully. 











COLUMBIA UNIVERSITY, in the City of New York.: 


Four years undergraduate courses = 


CHOOL OF FINES 

CHOOL OF CHEMISTRY 
CHOOL OF ENGINEERING 
CHOOL OF ARCHITECTURE 
CHOOL OF PURE SCIENCE 


and special facilities for graduates 
work in all departments. Circular * 
forwarded on application tothe Secre = 
tary of the University. 





CINCINNATI: 
ST. LOUIS: 





The following are the Agents tr INTERIOR CONDUIT, 


STANDARD ELECTRICAL WORKS. 
COMMERCIAL ELECTRICAL SUPPLY COMPANY. 
CHICAGO: WESTERN ELECTRIC COMPANY. 


Send your Orders to any one of these Companies and they will receive Prompt and Careful Attention. 







H. M. UNDERWOOD & C0., 


MARQUETTE BUILDING, CHICAGO, 
General Sales Agents for the United States 
FOR THE 


CLOOS JUNCTION BOX 


for high potential currents. 


st RELIABLE. wt CONVENIENT. 


Absolutely nen-sparking under any potential. 


SAFE. 





Don’t forget the 


‘*DUPLEX” 
LAMP 
GUARD, 


a great hit and just what you want. 
The only lamp guard on the mar- 


ket which permits the removal of 


the lamp without taking guard 


from, socket. 
12th of 


for full particulars. 


See issue of June 
. THE ELecrricat WorLp 





: SABAGABAGACA. 






CRC TREC RCC RCRRRRRCRRRCRRRCCRRECRORRERRRRCRRRR CRPRRREPRRERRRRRRCRRRRRRRTREERERRRRRRRRR  ORRRRRREER eee h eee 
?? 


FUSE WIRE CO., 


WIRE AND LINKS, 


SHAWMU 


SWITCHES. 
New Catalogue. New Goods. New Prices. 
93 Federal Street, SEND FOR 


Boston, Mass. DISCOUNTS. 


STYLE 


Never Disappoints —_. 
BECAUSE IT IS 


THE BEST BELL. 


HUEBEL & MANGER, Manufacturers, 


277-28L GRAHAM ST., BROOKLYN, N. Y. 





POUR PRR RRR R RRR R OCR R RRR RRR ROCCO R RRR RRR CCPC PRCT CRTC ECCT RECEP REECE CREEPER 
PeVeVeeee 


< SePRRRERRRREEEEREREREREREEES THHHDEDEUEDETEREREREEEEEEDEEEEEEEFF4000000000008 


$ ..THE PION 
$ 
VIENNA, AUSTRIA. 


American Salesrooms: 
203 BROADWAY, NEW YORK. 


Agencies 
CHICAGO EDISON CO., 
CHICAGO, ILL. 
GENERAL ELECTRIC CO., 
SAN PRANCISCO, CAL. 


Menufecturers of 


"KOH--NOOR” CARBONS 


(TRADE MARE.) 


WUVeeVeVett 


EER FIRM... 


F. HARDTMUTH & Co., LTD., 


RATIBOR, GERMANY. 


Cored and solid Carbons 
for direct and alternating 
current lighting. 





High grade Electrodes 
‘for electro-chemical and 
other purposes. 
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FLY TIME 


IS HERE... 


If you are not prepared for it, it is HIGH TIME you sent for 
some of our 


FAN MOTORS. 


- WE HAVE . 


7 LUNDELL DESK and CEILING FANS for direct cur rent. 
EMERSON DESK FANS for alternating current. 
§ WAGNER CEILING FANS for alternating current. 


SEND FOR OUR FAN CATALOGUE, 


* CENTRAL ELECTRIC COMPANY, 





1887—1897 
‘ 173-175 Adams Street, 
s CHICAGO. 
; GEO. A. MCKINLOCK, Prest. 
> LoD CHARLES E. BROWN, Secy. 
¢ r’ S. R, FRAZIER, Treas. 
¢ 
DSO SOHO GOGH GOGH GOGH H5G5G5H5G595G5OOG6OOGOOS 


PERU ELectric Mire (0. 


PERU, INDIANA. 


MANUFACTURERS OF... 


Telephone Supplies, 
Laclede Batteries, 
Hercules Batteries, 
Battery Zincs, 





} 








Binding Posts, 
Porcelain Insulators, 
Test Connectors, 
Carbon Dust, 


eatin au ie. Finest Grade of Sal Ammoniac. 


PERU ELECTRIC MFG. CO. 
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:>THE iaaheaiaiate IRON WORKS CO. 


BURLINGTON, | IOWA. 


HIGH-GRADE 
SIOUX 
CORLISS ENGINES. 


SIMPLE AND COMPOUND. 
Direct Connected when Desirable. 
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HIGH POTENTIAL INSULATORS. 


Will carry anv Current up to 
Used on the Niagara Falls 7 “8 lo YTranemiston Lines. 





Formerly Built at SIOUX CITY, IOWA. 


¢ fUBULAR BOILERS FOR ALL 
= PRESSURES. 

= COMPLETE POWER PLANTS. 
"ICE MACHINES. 


Waits 











Insulators for High Voltage Power Transmission, Electric = Chicago Office, 

Railway, E ectric Light, Telegraph and Telephone Lines. : 1502 MONADNOCK BUILDING 
SEND FOR : H. S. WALKER, Mer. 
CATALUGUE. FRED. M. LOCKE, eaceset N. Y." 


DOO OO OOS OOOOH OOOS woe 








Though but an ear, I never slip 


Yet I can hear Or lose my grip; 
That I have a cinch on the wire ; No solder is used in my finish ; 
That I don’t spark 
When it is dark, 


For the contact by me is entire. 


I’m sure to please, 


With the greatest ease 








eee For all labor by me will diminish. 








PATENTED 
After once tried is adopted exclusively. Has never failed to please. 
THE OHIO BRASS COMPANY, = 27 North main streer 
SOLE MANUFACTURERS, : MANSFIELD, OHIO. : 
90950 O99OOOOO0O5OOO9O5O5O6OOOOOOO5O5OOOOO:OOO5OOOOOS DOO PO OOO0O9O5OOO0O5O0O5O6O5O5O59OO5OOO5$ 


ENGINE AND SPEED LATHES, 


Specially adapted to Electrical, Experimental anc 
Jobbing work. Foot Lathes, Tools and Supplies, 
Planers, Shapers, Drills, etc. C atalo gue free. 

. SEBASTIAN LATHE CO, 

@inch to 24-inch swing. 121-123 Culvert St., Cincinnati, ( hio, U.S, A* 


ATTENTION, LINEMEN! 


Before you buy a Torch do not fail to investigate the merits of the 


“ALI RIGHT.” 


It is made by a firm whose guarantee is as good as gold, and is as 
nearly perfect as experience, accurate automatic machinery and 
ceaseless (arecan make it. 


Handled by Jebbors generally or sold direct by the Makers. 


CLAYTON & LAMBERT MFG. CO., 


YPSI' ANTI MICH 


PT ts 


ee | AGENTS 
MACHADO & ROLLER, 203 Broadway. NUW res 


Publishers of___..| << 


The Electrical Trades 
= Great Reference Book. 


Containing the names with Capital and 
Credit Ratings of all Business Houses 
in the Electrical Trade in the United 
States and Canada... 


OVER 10,000 CORRESPONDENTS. 
Special Facilities for prompt collections. 



















P. M. MOWREY, General Manager. 


Newton Appliance Co ,:the Eddy Mfg. Co. signe, ‘Warren Electric Mfg. Co iy at 
Board Bldg,, 120 Liberty St., N.Y. GENERATOR. "Machines ALTERNATOR. GIRDER 


FLUSH SWITCHES, 
FIXTURE ARM SWITCHES, 
FUSE CARRIERS, 
BUG CUT-OUTS, Etc.: 


NE Ww0RELAYING. Curves, ee” 





=H. B. COHO & CO., St. Paul Bldg., New York. 


THE HOLLANO CO. /’rrseunc.Pa 


SEND FOR CATALOGUES, 







CROSBY STEAM GAGE and VALVE CO., Mand Works 


STEAM SPECIALTIES FOR Boston, hass. 
ELECTRIC ROADS and POWER PLANTS. 


BRANDEN PUMP VALVE, rubber with wire coil CROSBY STEAM ENGINE INDICATOR, is adopted 
by the U. S. Government, Is the standard in the principal 
navies, Government ship yards, and the most eminent 
porary obstructions, and makes a watertight seat. Ong technical schools of the world, and nearly all great Elec- 


insertion, will stand more pressure, bend easily over tem- 


RR hh ee f : z 7 tric light and power stations of the United States. 
“ eamanaaines OUTLAST THREB' ORDINARY RUBBER When required, is furnished with Sargent Electrical 
VALVES, attachment, for taking several diagrams simultaneously, 





Crosby Pop ‘Safety Valves, Water Relief Valves, Pressure Recorders, Pressure and Vacuum Gages, Gage 
Testers, Original Single Bell Chime Whistle, Revolution Counters, Feed 
Wacer Regulators, Water Gages and other specialties. 


STORES:—BOSTON, NEW YORK. CHICAGO. LONDON, ENGLAND. 









FAULTLESS IN 


THE BEST RUBBER VALVE MADE, WORKMANSHIP. 








Crossings. s. Special Work. -Complele Track. | 





A ee ee ae Ss 






































































































June 26, 1897. THE ELECTRICAL WORLD. 


ALPHABETICAL LIST OF ADVERTISERS. 





































Acme Filter Co,..... bane én HORREOeLHOT s+ FESR Electric Arc Light Co.. Se vvneeesecesces iii | Marshall, Wimr.....cccccces cocccscvceceeees lvi| *S.& B.” Electric Co........csceseeee e900 BY 
AGAR Vi Bh is ccdostcvscvesceses csecce. cosas Electric Launch Co., ‘The. pee peseesecccees xxii | Martin, Charles. Sid iadargece Keaedersevs xxxvi| Safety Insulated Wire & Cable Co..... xxiii 
Ahim-Edwards Electric Co............. xxil | Electrical Mercantile Agency........+.... vi Mason "Regulator CO... ccceeeseeees oe+eeXXXi | Samson Cordage Works....... beecessoces XXX 
Akron Electrical Mfg. Co...........++0+- xxi} Electric Railway Equipment Co.......... li| Mather Elec. Co. Receiver.....-..csee+ esses Sawyer-Man Electric Co.............. Creves 
Allfree Mfg. Co ....... euVaeeestssde eeu liit | Electric Storage Battery Co.........+++. 2XV | McEvoy, C. He wccccccccccccccccevccveccs xliv | Schieren & Co., C. A...... $00 6oebdseeeceoees i 
American Battery Co............+++++-XXxi | Elliott Electric Co., W. H............. xxx1i | McGowan Co., John ‘H.: sabbdonviseocertaa lini | Schoonmaker, A. O,....seesecscreecececscess ii 
American Bell Telephone Co............. xl | Bilie & Co., B.D... ccvsesvccse.-ccossove xxxv | McIntire Co., The Opi ccc cscetececocsssuutes iii | Schureman & Hayden..............+: xxxili 
snare ey oe wuverebaets XXxxi + ane Chemical Storage Battery Co....... ramen & libs Dhivvesevedesgecsceneds xxxii | eee Charles.....ccscccccccccvevecvces xiii 
merican Electric Meter Co........ es .eeeees merson Electric Mfg. Co........ssecseess xv cRae, A. L...... Beoweeessecoecssseotes xxxv | Schawel & Cou, J....cccccccccseces ssscces iii 
American Electric , felephone oo ee ee 1| Empire China Weeks. eee gveoeedyneres xxxi McKoy, John eer bkbbesaceccendes xxxv | Scott & Janney tlectric & Mfg. Co....... xvi 
American Electric Vehicle Co .. ..... XxVii| Eyanson & ArmpTie€SteT.........ceeeeereeees Metropolitan Railroad Co. ............ xxxiii | Sebastian Lathe Co........seeeeeseeeeeeees vi 
American Elec, Heating Corp............il : : . | Mianus Blectric Co.....cccccccscesereeceees xl | Shawmut Fuse Wire Co..........++. eeeere iv 
American Engine Co........ 1... .s+eeeee xliv ma. Raat Supply Co......... a Mica insulator eos SE RLS | BRST TIGRIS CO. saci. csccccscnscvccses xii 
American Impulse Wheel Co xxviii | $8y¥, +Domas j...... teen ee eeees rete tees Vv | Michigan Electric Co........ ME WOO TEE. CO. co ciccccccec. cocpsevvevccess 
Anchor Electric Co.......... xiv and xviii] Fernandina Oil & Creosote Works....xlvii| Michigan Pipe Co..........e0.cseeeeeeecees ii | Shiffler Bridge Co.......... aie ieeakd Sesktehs 
Ansonia Electrical aegis glare vi re City Mincris Works beeen eee c eens or Missouri Tele. Mfg. Co SES ET encore nsks sah eseynyycceeee i 
RUUDOAT 6 Fi ME Bis essccdvecccccccgescsces XXXV 1C WOPKS......++ -. +65 x | Mitchell Tempered CupperCo,.......... xxii | Siemens & Halske Elect. Co.......... 
EEG. TRU ic das ohh sdoacreeisbevseeree Prick Company.......sssseeseeeeeeerees v0 Mtb | REGMIIINEINE AE CO bed, occdconss sccescevvees ii | Simplex Electrical Co..........ceccceeeeeees 
_ | Brink, 1. Po... ee eeseee eeeeees bon os sevec coum AY) SARE So acs dubcs cect s.uvies ovcbexseneel i | Simplex Interior Telephone Co 
Bakes a Co... ROU Chins dames Map unedWeeNs ie Fort Wayne Elec. Corporation.......... xxii Mors, Wain OEMcGess  keykded xxii Smethurst PAE sah ivesccasiiscisess 
all Engine Co.......-22----eeeee cece cess ili! Ga tock Pack os | Muir & Son, Thomas,............eeeeeeee xxii | Smith, A. T.ccccccccccccccccccsccccccsveces xi. 
Ball & Wood Co.......-..-.seeseeee cores ix | Got wteattes eae” Seeneecnssers aes Munsel: & Co,., Eugene....... gauseateaes xxx | Smith Co., S. Morgan.........0..e00+0- xxXVili 
Barnes Co., W. F.-& Jonn.....,..ceeeeeereee 1G a Pe heg) eer SEWETRD ECG WEEE incitccéccces ||. sees vi| Solar Carbon & Mfg. Co...... amb: As 66 xxii 
Seema dein OE... nce scccekc ivj | Garten Daniels Etect. Co...........seeeee ivi Splitdorf, C. F. l@ axxviii 
Tn ese one 54.06 6 xx Goaees ae. ici ‘IV | Nassau Electric Mfg. Co...........s0e000 xiv | Standard Boiler Co.... .... .-..0... «secs. li 
Le ae Anenet Tet Speak bebe hee son rege nyeeey Gordon-Burnham Battery Co ee eee ones WRU UO... sons lvi Seeamees Paint Cow... Ooreeereses secteees XXX 
elknap Motor Co.....ceceeeeeeeeeeeeeees XX] oe | POMSIOBEL MIOCUIIC CO. 0 ico... ss sccecces xxxii | Standard Telephone & Electric Co.....xxxiv 
Berlin Iron Bridge Co......... sseeeeeeee ever: . Seaect eek ene ene te xxx, | National India Rubber Co......... .... .... | Standard Thermometer & Electric Co... .xii 
Bernard Co., The E.G .......cseeeeeeeeeees i _ eee “| National Tube Works.....cccssseccecees xlvii | Standard Underground Cable Co........... 
Besly & Co., Chas. H........ Les ceseceotes lvi| Hammacher, Schlemmer & Co........... zly | Ness, McLaren & Bate.......ccccccccsceses xliv | Stanley Electric Mfg. Co..... pusebipen 66a’ 
Bibber- White Co. .....ccccccccccccencsecs RELY | Graces & Ck, AAG. Pie cccccccccccscves ivy | Newton Appliance Co...... — -sccesceoes Vi | BEARINY, & PUVINOOD. vec secccces cescecccesee 
Biddle, Jas. G....cccccccccccereses  -coccvcce Harrison Satety Boiler Works............ ii, | New York Insulated Wire Co ....... . sees i| Sterling Varnish Co.............. Osteeeccecne 
Billings & Spencer Co.........seceeseseeeeees Harrington, Son & Co., Ed........eceeccseces | PE WOU CPSP Mccrscéccss ee sevevens Bee. Fe oe Se eee ee xi 
— ck Bhs bcslveeees wigevseceenes aoe Hartford Steam BKouler Inspection & oe a a bcee, veievectes sees xiv re oe bG6bs ceeeceee sans es xlvii 
RR errr rr tr oe IIR ie ee aks on-Polarizing Dry Battery Co........... x | Stewar iy Rite BPs DP adensbeosisccees xxii 
Bossert Elec. Const. Co...........0eeeeees xiv | Hartley Electrical Works........... xxxi11 | Northern Electric Mfg Co... 4 ..xxix | Stilwell-Bierce & Smith-V. ile Co...... xxix 
EGA s Ds. Eie cccctepecvcwes vvcessvesovcesss xii] Haskell, George W............... _. . ....4 | North American Electric Co.. ..... ..... xv | Storage Battery Supply Co................. ii 
acim Co. J. oe a eI Nas hee a seg xlix | Heine safety Boiler Co...............000- ni ee he ane oe xliv swear mee Se WENN as Uickse eyeRocrebas 
rixey, atlas haw 'a's Sieswiv'a Wsic'CS sco 0 00h: 0 5 IE oa oGgkle co < ocne 6 on oe xxxv | Noye Sh I OE ode ene'bbse brace o39 Bik Pe CES wh car sce divn e440 00eeet iii 
Brown, DeWitt Cedar Co..............- xl vii Tilt Bievtric Ca. W, S.....00cecescceee sien | MC Mica ceinsexea ghee ys ¢a0 0d boss cess xxxi | Stromberg-Carlson Tele. Mfg. Co.... .... xl 
Brush Electric C0.......0eeeeeeeeeeeeeeeed Holland Co, 2 peseaih  Raape dl eee ty, y, | Nungesser Electric Battery Co.... ..... xxiv | Strowger Auto. Tel. Exchange........ xliv 
Bryan & dumpacer Holmes Fibre- Graphite Mfg. Co.......... ii | Ohio Brass Company vi eee —— Mfg. Co.......... ii & xiv 
uchnanan VALL occ cere eer ereceerseeeeed <XX oppes g Re hi | Ohio El ic W > ate dae irene a etucky Meee e bb orcs ces Cueseeccccsooceves 
Buckeye Electric Co..........ssseseceeeeers ii] Houston & Kenneily.......-..........- coe | Ee Teen GALT Tre eooeereees -*1V | Swarts Metal Refining Co...... eventaerks 
ee ee Works........ oon Hubbard, Norman. Pa dias pppoe Okonite Ger Lea The’. Se ree aed HIN, | Swett & Lewis Co...... 0.0... seeeeeceeeeeeees 
soreteeceecceees elp& Manger..................+++++6+-1V | Orient Electrical Co...... | cee, Gath | NE AE MEMO» crass 0005005 <a.cosengent RRMET 
Bunnell & Co., J. H...sseeeeeeeeeeeeeeeees Se | CM ee liv | tt inte dai xe | Tabor Mfg. Co. ; 
Burnham-Gethins Co..... Pee xvil) Hunter Fan & Motor i eties <Zapvnhon ste Surber a ee SMpenseos ve —e | Thom son, John Nach hint ic apavenccaee 
toby) Aly eae & Mfg. Co........- reteeeee Hunter Machine Co., Jas.............0000 liv | Ostrander & Co., W.R.-.-.-...ccceecscctees ii Tice, NE Sei sits su anveaugh vacate eds Xxxiv 
i eyo Terrier ier et kL Illinois Telephone Su ie — ' Otto Gas Engine EOC IRI RAR LM. iene od & Co., Bc cnbeée vecpe eoccceeces liv 
C & C Electric Co.......eseceeseeeeeeveres xxii| Imperial Porcelain Weeks ee ee Paiste Co.. H.T : Fain Electric Co... ..+..s.sseses oveesevee 
Camp Company, The H. B.......-..+-+- xxXXV | Indianapolis Electric Co..,............. sivi | Pasifie Minetric Co......................6 aii fon <e- -s Poot etic eet adie > 
Carborundum Co., The......6 cscesseeeeeeees Institute for Home Study of Eng’g.....xxxi | Paragon Arc ame to Minhcyesewswcaeenvee = —> Sarr nterts witiovessnsees XxXxXV 
Card Electric Co.......esese-. cee e ee eeeee xX | International Electric Co. (St. Louis)....xi1i| Parke & Co. |. Seip aerate xii | Thresher Electric Co...) pote Bes eer 
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| the Lakon Transformer. 


FOR ANY VOLTAGE OR FREQUENCY. 





TRADE MARK. 


THE LAKON CO. 


2 «best Primary Fuse-bow on the market, ELKHART, IND., U.S.A. 1500 Watt, 





Lakon Transformer. 
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Armature Disc Notching Tools. | Cord. 


Bliss Co., E. W 


Asbestos. 

Johns Mfg. Co., H. W. 

Batteries, Primary. 

Adami, V. H. 

Bunnell & Co., J. H. 

Burnley Battery and Mfg. Co. 
Gordon-Burnham Battery Co. 
Leclanche Battery Co. 

North American Ele¢, Co. 
Ohio Electric Works. 

Peru Elec. Mfg. Co. 
Manhattan Elec. Supply Co, 
White Dental Mfg. Co. 

Batteries, Storage. 

American Battery Co. 

Burnham-Gethins Co, 

Electric Storage Battery Co. 

Electro-Chemical Storage Bat- 

tery Co. 

Kilbourne, A. W. 

Ohio Storage Battery Co. 

Storage Battery Supply Co. 

Willard Electric & Battery Co. 
Battery Material. 

Bunnell & Co,.J. H. 

Klipstein & Co., A. 

Battery Jars. 

Westinghouse Glass Factory. 

Bearings (Genuine Bell Metal). 
Ohio Brass Co. 

Bells. 

Huebel & Manger. 
Ostrander & Co., W.R. 
Viaduct Mfg. Co. 
Williams-A bbott Electric Co, 

Bel 

eftres Mfg. Co. 

zink-Belt Engineering Co. 
Main Belting Co. 

Peerless Rubber Mfg. Co. 
Rhoads & Son, J. E. 
Schieren & Co., C. A. 
Shultz Belting Co. 

Belt Dressing. 

Dixon Crucible Co., Joseph. 

Boilers. 

Clonbroek Steam Boiler Works 
Harrison Safety Boiler Works. 
Heine Safety Boiler Co. 
Murray Iron Works. 

Standard Boiler Co. 

Boiler Inspection. 

Hartford Steam Boiler Ins. Co. 

Bond Rails. 

Ohio Brass Co. 

Brass Goods. 
Ohio Brass Co. 

Bridges, Floors, Cranes (Iron). 
Berlin Iron Bridge Co. 
Shiffier Bridge Co. 

Brushes, Dynamo. 

Holmes Fibre-Graphite Co. 

Buildings and Roofing (Iron). 
Berlin Iron Bridge Co. 

Cable Hangers. 

Standard Underg'd Cable Co. 

Car Heaters, Electric. 

Johns Mfg. Co., H. W. 


ars. 
Brill Co., J. G. 
Pullman’ Car Co., The C. L. 

Carbon Points and Plates. 
Hardtmuth & Co., F., Ltd. 
Partridge Carbon Co. 
Reisinger, Hugo. 

Solar Carbon and Mfg. Co. 

Castings. 

Chester Steel Castings Co. 
Mansfield Temp. Copper Co. 
Mitchell Tempered Comper Co. 
Ohio Brass Co. 
Phosphor-Bronze Smelting Co. 

Circuit Breakers. 

Chase & Co., L. A. 
Cutter Electrical & Mfg. Co. 
Muir & Son, Thomas. 
China Insulators. 
Locke, Fred M. 
Coal Carriers. 
Hunt Co,, C. W. 
Jeffrey Mfg. Co. 

Coal Mining Machinery. 
Jeffrey Mfg. Co. 

Coloring Compound for Lamps. 
Vitro-Chrome Chemica! Co. 
Webster Chemical Co. 

Commutator Bars. 

Billings & Spencer Co, 
Forest City Electrical Works. 
Mansfield Temp. Copper Co. 

Commutator Compound. 
McLennan & Co. , K. 

Condensers. 

Bulkley, Henry W. 
Conover Mfg. Co. 
Marshall, Wm. (Electric). 

* Worthington, H. R. (Steam). 

Conduits. 

Camp Company, 
McRoy, John 
Michigan Pipe Co. 

Western Electric Co. 
Williamsport Wooden Pipe Co. 

Connectors and Terminals. 
McIntire Co., The C. 
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McEvoy, C. H. 
Samson Cordage Works. 


Cranes and Hoists. 


Harrington Son’s Co., E. 
Jeifrey Mfg. Co. 
Maris Bros. 


Cutting-Off Machines. 
Haskell, Geo. W, 


Damper ators. 
Mason Regulator Co. 
Robertson & Sons, Jas. L. 


Drilling Machines, 
Gould & Ebernardt. 


Dynamos and Motors. 


Ahlm-Edwards Electric Co. 
Akron Electrical & Mfg. Co. 
American Engine Co. 

Bates Machine Co., H. N. 
Belknap Motor Co. 

Bernard Co., The E. G. 

Brush Electric Co. 

Bullock Electric Co. 

C & C Electric Co. 
Commercial Electric Co. 
Coho & Co., H. B. 

Eddy Electric Mfg. Co. 
Emerson Electric Mfg. Co. 
Fort Wayne Elec. Corporation. 
General Electric Co. 

North American Electric Co. 
Rossiter, MacGovern & Co. 
Scott & Janney Elec.& Mfg.Co 


Siemens & Halske Electric Co. 


Stanley Electrical Mfg. Co. 
Storey Motor and Tool Co. 
Thresher Electric Co. 
Triumph Electric Co. 
Wagner Electric Mfg. Co. 
Walker Co. 

Warren Electric Mfg. Co. 


Westinghouse Elec.& Mfg. Co. 


Electric Mine Locomotives. 
Jeffrey Mfg. Co. 


Electric Novelties. 
Ohio Electric Works. 
“S. & B.” Electric Co., The. 


Electric Vehicles, 


American Electric Vehicle Co. 


Electrical Instruments. 
Biddle, J. G. 
Keystone Electrical Inst. Co. 
Queen & Co., Inc. 
Weston Electrical Inst. Co. 
Whitney Electrical Inst. Co. 
Elevators. 
sees f Mfg. Co. 
orse, Williams & Co. 


Electric Heating Devices. 


American Elec, Heating Corp. 


a Mfg. Co.; H. W. 
ard Leonard Electric Co. 
Engineers and Contractors. 
Anthony, Wm. A. 
Bryan & Humphrey. 
Crosby & Corrao. 
Davis, Albert Gould, 
Ellis & Co., B. O. 
Fay, Thomas J 
Herrick & Burke. 
Houston & Kennelly. 
Osterberg & Sutton. 
poupes & Register. 
Reckenzaun, F. 
Smethurst & Allen. 
Turner, Wm. S 


Engines, 
Allfree Mfg. Co., J. B. 
American Engine Co. 
Ball Engine Co. 
Ball & Wood Co., The. 
Dake Engine Co. 
Frick Co. 
Murray Iron Works Co. 
Noye Mfg. Co., John T. 
Otto Gas Engine Co. 
Philadelphia Eng. Works. 
Tod & Co., Wm. 
Weston Engine Co. 

Fans aid Fan Motors. 
Central Electric Co, 
Diehi Mfg. Co. 
Emerson Electric Mfg. Co. 
Hunter Fan & Motor 
Knapp Elec. and Novelty Co. 
North American Electric Co. 
Riker Electric Motor Co. 
Roth Bros. & Co. 
“S. & B.” Electric Co., The. 


Scott & Janney Elec.& "Mfg. Co, 


Wagner Electric Mfg. Co. 
Western Electric Co, 


Feed-Water Heaters. 
Harrison Safety Boiler Works. 
Robertson & Sons, Jas. L. 
Hoppes Mfg. Co. 

Webster & Co. Warren. 

Fibre. 

Delaware Hard Fibre Co. 
Kartavert Mfg. Co., The. 
Filters, Oil. 
Acme Filter Co. 
Burt Mfg. Co. 
Fixtures, Gas and Electric. 
art, A. L. 
Osburn Electric Supply Co. 
Parke & Co., John “t 
White Co., "the 0.C, 





ddl 
erial. 
Yarns 
Co. 
Lath 
Lead 
Mica. 


Flexible Shafts. 
Stow Mfg. Co. 
Wire & Links. 


te Fuse Wire & Mfg. Co. 
Fuse Co. 
General Electric Co. 
McIntire Co., The C. 
Shawmut Fuse Wire Co. 
Gas Lighting Apparatus. 
Bogart, A. L. 
Smith, A. T. 


ears. 
Ohio Brass Co. 
Gear Cutters. 
- Gould & Eberhardt. 
Globes, Shades, Etc. 
Frink, i. P. 
Muir & Son, Thomas. 
Westinghouse Glass Factory. 


Heating by Exhaust Steam. 
Webster & Co., Warren. 

Headlights. 

Ohio Brass Co, 

House Goods. 

Central Electric Co. 
Eyanson & Armpriester. 
Huebel & Manger. 
Ostrander & Co., W. R. 
Viaduct Mfg. Co. 

Hydraulic Presses. 
Watson-Stillman Co. 

Induetion Coils. 

Biddle, J. G. 
International Electric Co. 
Splitdorf, C. F. 

Instruments (Test’g and Recor.) 
American Electric Meter Co. 
Biddle, J. G 
General Electric Co. 
Keystone Electrical Inst. Co. 

ueen & Co. 

ose, Ralph. 
Whitney Electrical Inst..Co. 
Weston Elec. Inst. Co. 


Tagalajere and Insulating Ma- 


a & Lyall (jute). 

Delaware Hard Fibre Co. 

Empire China Works. 

Imperial pupetess Works. 

ty ohns Mfg. Co., H. W. 
artavert Mfg. “bs 

Locke, Fred M. 

Mica Insulator Co. 

Munsell & Co., Eugene. 

Ohio Brass Co. 

Pass & Seymour (China). 

Standard Paint Co. 

Standard Underg’d Cable Co. 

Sterling Varnish Co. 

Union Porcelain Works. 

Vulcanized Fibre Co, 

Jute 
Buchanan & Lyall. 
Lamps, Arc (for all circuits). 

Diehl Mfg. Co. 

Electric Arc Light Co. 

General Electric Co. 

General Incand. Arc Light Co. 

Machado & Roller. 

Manhattan Gen. Const. Co. 

Paragon Arc Lamp Co., The. 

Puritan Electric Co. 

Scott & Janney Elec. & Mfg. 


Standard Ther. & Elec. Co. 
Westinghouse Elec. & Mfg. Co. 
Lamps, Incandescent. 
Buckeye Electric Co. 
International Electric Co. 
Lynn Incandescent Lamp Co. 
Machado & Roller. 
New York & Ohio Co. 
Orient Electric Co. 
Osburn Electric Su pple, Co. 
Sawyer-Man Electfic Co. 
Stanley & Patterson. 
Westinghouse Elec. & Mfg. Co. 
White Co., O. C. 
Lamp Adjusters. 
White Co., O. C. 


es. 
Gould & Eberhardt. 
Sebastian Lathe Co. 


Colwell Lead Co. 

Lightning Arresters. 
Garton-Vaniels Electric Co. 
General Electric Co, ; 
Ohio Brass Co. 

Westinghouse Elec, & Mfg. Co. 

Line Material. 

Ohio Brass Co. 

Machinery, Tools, Lathes, Etc. 
Barnett & Co.,G. & H. 
Barnes Co., W.F.& John. 
Bliss Co., E. Ww. 

Gould & Eberhardt. 
Rastingtes, Edward, Son & Co. 
bm Mfg. Co. 

ink-Belt Eng’g Co. 
Pratt & Whitney Co. 
Prentiss Tool & Supply Co. 
Sebastian Lathe Co. 

Manufacturing Electricians. 
Ross & Hailey. 

Mast Arms. 

Brady, T. H. 
Electric R’y Equipment Co, 


Mica Insulator Co. 
Munsell & Co., Eugene. 
Schoonmaker, A. 


Motor Starters. 
Muir & Son, ‘Thomas. 
Name Plates. 
Becker, August. 
Notching Machinery. 
Bliss Co, E. W. 
Oil Cups. 
Sherwood Mfg. Co. 
Oil Pumps. 
Sherwood Mfg. Co. 
Oil Purifiers. 
Burt Mtg Co, 
Robertson & Sons, Jas. L. 
Packing. 
Garlock Packing Co. 
Robertson & Sons, Jas. L. 
enkins Bros. 
oe Mfg. Co., H. W. 
Peerless Rubber Mfg. Co. 
Paints, Varnishes, Etc 
Standard Paint Co. 
Sterling Varnish Co. 
Patent Solicitors. 
Dyer & Driscoll. 
Noyes, H. F. 
Rosenbaum, Wm. A. 
Photographic Apparatus. 
Colt & Co., J- B. 
Riley Bros. 
Platinum. 
Baker & Co. 
Croselmire, C. F. 
Schawel & Co., Pw 
Poles, Brackets, Pins, Etc. 
Brady, T. H. 
Fernandina Oil & Creosote 
Works. 
Lindsley Bros. 
Locke, Fred M. 
Perrizo & Son. 
Pt. Marion Mfg. Ce. 
Thompson, John, 
Sterling, W. C., & Son. 
Valentine, Clark & Co. 
Porcelain Manufacturers. 
Empire China Works. 
Pass & Seymour. 
Peru Elec. Mfg. Co. 
Pulleys, Shaft’g, Coupl’gs, Etc. 
Hunter Machine Co., Jas. 
Jeffrey Mfg. Co. 
Pumps, Steam. 
Hu bard, Norman. 
Laidlaw-Dunn- Gordon Co. 
Mason Sageter Co. 
uimby, Wm. E. 
orth ngton. H.R. 


Pump Valves, Rubber. 
= Steam Gage & Valve 


Rail Bonds. ; 
Forest City Electric Co. 
Johns Mfg. Co., H. W. 
Ohio Brass Co. 
Roebling & Sons, J. A. 
Washburn & Moen Mfg Co. 
Railway Svecialties, Electric. 
Central Electric Co. 
General Klectric Co. 
Johns Mfg. Co., H. W. 
Ohio Brass Co. 
Reflectors. 
Frink, I. P. 
Muir & Son, Thomas. 
Westinghouse Glass Factory. 
Regulators, Steam. 
ason Regulator Co. 


e ° 

Chesley Electric Co. 

Elliott Electric Co., W. H. 

National Electric Co. 

Schureman & Hayden. 

Stucky & Heck Elec. Mfg. Co. 
Rheostats. 

American Elec. Heating Corp. 

Muir & Son, Thomas. 

Ward Leonard Electric Co. 


Rheostat Regulators. 
Mason Regulator Co. 
Muir & Son, Thomas. 
Schools and Colleges. 
Columbia Careerany- 
Corresp. School of Technology 
Institute for Home Study of 
Engineering. 
International Corresp. Schools. 
Lafayette College. 
Purdue University. 
Rose Polytechnic Institute. 
Worcester Polytechnic Insti- 
tute, 


‘ews. 
Phila. Machine Screw Works. 
Worcester Machine Screw Co. 
Second-Hand Apparatus. 
Chesley Electric Co. 
Electrical Exchange, The. 
Gregory Co., Chas. E. 
Hartley Electrical Works. 
Michigan Electric Co. 
National Electric Co. 
Prentiss Tool & Supply Co. 
Rossiter, MacGovern 
es. 
Westinghouse Glass Factory. 
Shapers. 
Gould & Eberhardt. 


Ryle & Co., Wm. 


awn Slate Co. 
Steam Engine Indicators. 
Copeby team Gage & Valve 
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Steam Gauges. 
Robertson & Sons, Jas. L 
Steam Separators. 
Harrison et Boiler Works. 
Switches, E 
Anchor Blectrie ag 
Chase & Co., 
Chicago Fuse Wie & Mfg. Co. 
Electric Eng. & Supply Co. 
Eyanson & Armpriester. 
General Electric Co. 
Switchboards. 
American Elec. Telephone Co. 
Chicago Fuse Wire & Mfg. Co. 
Western Tele. Const. Co. 
Supplies, General Electrical. 
Bibber-White Co. 
Central E’ectric Co. 
Chicago General Fixture Co. 
Edison Mfg. Co. 
Electric Appliance Co. 
General Electric Co. 
Manhattan Elec. Supply Co. 
Osburn Electric Supply Co. 
Partrick & Carter Co. 
Peru Electric Mfg. Co. 
Taps and Dies. 
Carpenter Tap & Die Co., J. M. 
Tee and Girder Rails. 
Holland Co., The. 
Telephones. 
American Bell Telephone Co. 
American Elec. Telephone Co. 
Conn. Telephone and Elec. Co. 
Gari Electric Co. 
Illinois Telephone Supply Co. 
Keystone Telephone Co. 
Mianus Electric Co. 
Missouri poems) ae Co. 
Ness, McLaren & Ba 
Northwestern Tele. e “Mfg. Co. 
Phoenix Interior Telephone Co, 
Simplex Interior Tele. Co. 
—- Telephone and Elec. 


o. 

one Carine Tele. Mfg. 
o. 

Strowger Auto.Tel. Exchange. 
Tice, Josiah. 
Viaduct Mfg. Co. 
Westera Telephone Const. Co. 
Whitman & Couch. 

Tools. 
Hammacher, Schlemmer & Co, 
Lewis Tool Co. 
Montgomery & Co. 


Torches. 
Clayton & Lambert Mfg. Ce. 
Transformers. 
Chicage General Fixture Co. 
Diamond Electric Co. 
Ft.Wayne Electric Corpo’tion. 
Lakon Co. 
New York & Ohio Co. 
Scott & Janney Elec. &Mfg.Co. 
Westinghouse Elec. & Mfg. Co. 
Trucks. 
Brill Co., J. G. 
Walker Co. 
Tube Cleaners. 
Haskell, Geo. W. 
Turbines. 
American Impulse Wheel Co. 
Christiana Machine Co. 
Dayton Globe Iron Works. 
Leffel & Co., Jas. 
Lombard Water WheelGov.Co 
Pelton rear reeet Co. 
Smith Co., S. M 
Stilwell- Bierce & Smith- Vaile 


Co 
Trump Mfg. Co. 
Turbine Governors. 
Lombard Water-Wh’1 Gov. Co. 
ere & Smith-Vaile 
0. 
Valves. 
Chapman Valve Mfg. Co. 
Crosby Steam Gage& Valve Co. 
Lunkenheimer, The. 
Mason Regulator Co. 
Jenkins Bros, 
Peerless — Mfg. Co, 
Water Wheels. 
American Impulse Wheel Co. 
Wires and Cables. 
American Electrical Works, 
Ansonia Electrical Co, 
Besly & Co., Chas. H. 
Brixey, W. R. 
Centra! Electric Co. 
Chicago Fuse Wire & Mfg. Co. 
Chicago Insulated Wire Co. 
Eastern Electric Cable Co, 
Electric Appliance Co. 
Hammacher, Schlemmer & Co. 
Moore, A. F. 
National India Rubber Co. 
New York Insulated Wire Co. 
Okonite Co., The. 
Roebling’s Sons Co., J. A. 
oueety Insulated Wire & Cable 
o. 
Shawmut Fuse Wire Co. 
Simplex Electrical Co, 
Splitdorf, C. F. 
Standard Underg’d Cable Co. 
Washburn & Moen Mfg. Co. 
Woodwork (Electrical). 
Union Hardware Co, 


-Ray é 
Biddle, J. G. 


Co. 
Electric Co. 
Splitdort, C. F. o The 
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BALL & Woop 
ENGINES. 





Automatic Cut-Off, 
Simple, 

Compound, 
Horizontal, 
Vertical, 
Condensing, 
Non-Condensing. 




















pyecire and peculiar in many 

ways is the modern storage 
warehouse, to which every family of 
wealth and culture commits the care 
of its lares and penates when it goes 
from home or wanders abroad. These 
buildings are at once fortresses and 
store places of treasure, in which fire, 
rust, moth and burglar are supposed 
to be entirely innocuous. The care 
taken to secure power and lighting 
facilities that are absolutely safe is 
nothing short of fastidious. The Man- 
hattan Storage Warehouse is, par ex- 
cellence, a type of its class, and in it 
will be found two Bali & Wood en- 
gines of about 100 H.-P. each. 








te BALL & WOOD 


COMPANY. 


120 LIBERTY STREET, 


NEW YORK. 





Works: ELIZABETH, N. J. 
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TYPE, D E 
Size, 1%x4 14%x4 
Volts, 1.5 1.5 
Amperes, .. 2% to4 8 to 5 
Internal Resistance .3 ohm .8 ohm 


Electric Arc Lighting. 


E. J. HOUSTON, Ph.D., and A. E. KENNELLY, Sc.D. 





CONTENTS. 


Chapter I —Early History of Arc Lighting. Chapter II.—The Voltaic Arc. Chapter 
IlIl.—Elementary Electrical Principles. Chapter IV.—Arc Lamp Mechanism. 
Chapter V.—Series-Connected All-Night Lamps. Chapter ViI.—Constant Potential 

- Lamps. Chapter VII.—Appurtenances and Mechanical Details of Arc Lamps. 
Chapter VIII,.—Alternating-Current Arc Lamps. Chapter IX.—Light and Illumi- 
nation. Chapter X.—Projector Arc Lamps. Chapter XI.—Arc-Light Carbons. 
Chapter XII.—Dynamos. Index. 





Cloth. 389 Pages. 155 Illustrations, Price, $1.00. 


The long-felt want for a commercial outdoor illuminant has, as is 
well known, been met in the now generally adopted system of 
electric are lighting. The almost universal adoption of arc lighting 
for the streets of our large cities has naturally enough created a 
desire on the part of the public to understand more fully the general 
methods employed for the production and distribution of the electric 
| current and the mechanism employed on the lamps for maintaining 
| the arc and ensuring a steady and reliable illumination. This work 
contains a brief history of the early art of electric lighting, a descrip- 
i] tion of arc-light, generators, the various circuits employed, the 
) manufacture of the carbon electrodes, together with a description of 
i jhe lamp mechanisms. The tines on which the present book has 
been written do not require a previous knowledge of the principles 
i] of electricity for its comprehension. 

) Copies of this or any other electrical book published will be sent by mati, POSTAGE 
SEEPAID, fo any address in the world, on receipt of price. 





The W. J. Johnston. Company, Publishers, 
253 BROADWAY, NEW YORK. 
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| NON-POLARIZING DRY BATTERY CO., « 
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The ©. ¥®&.” Drv Batterv. 


High voltage, extremely low internal resistance, high amperage, and great recuperative 


THE BEST BATTERY ON THE MARKET FOR 


PTE LAP HON EE: 


* # SERVICE. - ~ 


Circulars 
sent upon 
oaY BATTERY Application. 


Waie| omt 
vet UN 
Se cnenmenemememenmemmnsaltl 





SEND FOR PARTICULARS AND;PRICES. 


Ss B 
2x24x5¥% 3x7 
1.55 1.55 
6 to 8 7% to 10 
.2 ohm .15 ohm 
347 West Broadway, 
e NEW YORK. 


SECOND EDITION, COMPLETELY REVISED. 
REFERENCE BOOK OF 
TABLES AND FORMULAS 


FOR 


ELECTRIC RAILWAY ENGINEERS. 


By E.-A. MERRILL, A. M., 


Author of Electric Lighting Specifications for the Use of Engineers and Architects.” 


Interleaved with blank pages for the purpose of making notes. Flexible 


Morocco, suitable for the pocket. Price, $1.00. 


To a busy man the value of a reference book depends largely on the 
facility with which he can get from it the information he desires. In the 
larger works the labor involved in seeking out information, which perhaps 
is scattered through several sections and encumbered with examples and 
explanations already familiar to the engineer, is often exceedingly annoy- 
ing, especially when many times repeated. It is the object of this reference 
book to avoid such annoyances and meet a practical need by collecting and 
arranging in a concise, logical order those tables and formulas which are 
in constant use by the electrical railway engineer in making estimates, 
ordering material, on construction work, etc. All superfluous examples 
and explanations have been excluded. as well as unnecessary extensions of 
formulas into tables when such extensions consist only in the simplest 
mathematical processes. Not only has considerable care b-.2 taken in 
selecting and checking material compiled directly, but sev=~al original 
tables and formulas have been added, which will save many calculations, 
furthermore, many tables and formulas have been extended and modified 
to meet the conditions imposed in street-railway work. The™practical 
arrangement of the work, its condensed style and convenient form, will 
recommend it to every street-railway engineer. Every heading is in bold- 
faced type, which easily catches the eye as one glances over the page, thus 
materially aiding quick reference, and as a further aid a complete cross- 
index is added. The book is bound in flexible covers, of convenient size 
to carry in the pocket, and for the greater convenience of practical men 
has been interleaved with blank pages for the purpose of making notes. 


Copies of this or any other electrical book published will be sent by mail, POSTAGE 
PREPAID, fo any address in the world, on receipt of the price. 
a 
) 








The W. J. Johnston Company, Publishers, 
253 BROADWAY, NEW YORK. 
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LONG BURRING =) LAMPS, INCANBERLERY wh 


PARAGON aah 


LONG BURNING 
SERIES LAMP. 








2s BS On BIS 
More Ec onomy, Longer The 


THAN ANY LAMP 
EVER OFFERED T0 THE TRADE 


THE SHELBY ELECTRIC Co. 


SRELBY . OHIO. 





on electrical subjects mailed to any address in the 

world, POSTAGE PREPAID, on receipt of price. 
Address—Tue W. J. JOHNSTON CO., 

253 Broadway, New York. 


THE 
Kineoptoscope. 


Animated Photographs. 


An attachment for any 
ordinary lantern or stere- 
opticon. Operation per- 
fect. Will not tear the 
films, 


Living and Moving 


Pictures. 


Lifelike movements de- 
picted on thescreen. Won- 
derful, fascinating and 
instructive. For lectures, 
exhibitions, schools and 
colleges. 


Send for circulars, 


Riley Brothers, 


16 Beekman Street, 


Obtain our prices on Alter- 
nating Lamps, Open Arc Series 
Lamps, and Open and Long 
Burning Lamps for Constant 

- Potential Circuits. 





Are You Interested ? 
If so, Write Us. 








The Paragon Arc Lamp Co., “ie stare sv.” Boston. ae aoe 










Western Agents, CONOVER-GOE COMPANY, 1439 [lonadnock Bidg., CHICAGO. 


BEST, SMALLEST AND CHEAPEST 
THE UPTON MIDGET ENCLOSED ARG LAMP. 


BURNS 150 HOURS. - - - - 20 INCHES LONG. 


We make these Lamps for Low Tension, High Tension and Street Railway 
Circuits. Least Possible Mechanism. Cheapest to Buy and Maintain. 
We also manufacture Open Arc Lamps for all Circuits. 


STANDARD THERMOMETER & ELECTRIC CO., 


PEABODY, MASS. 


RANCH OFFICES: 
J. H. Bunnell & Co., New York. Electric Hi Chics Etherington & Co,, Philadelphia. 
Dunham, Carrigan ‘’& Hayden Co., San Francisco. SRONSROS Us, dgar W. Upton, John Hancock Bulldirg, Boston, Mase. 
sooconsceceseusenocevavansrccscctcuccccocctocseutctensconcncccacccccccossutccscsescscnssocctescscsessscececsvecccsccusbavesevesseseseseanes 


In Writing to Advertisers Subscrib-* : The New Family Circle Lamp 


ers will confer a favor on us and also § : Unexcelled for the family circle or for 
® the use of students and professional men. 
« o meny advantages over the ordinary light. 

IT 








on the advertisers by mentioning that: 
they saw the advertisement in THE zoe ncandescent lamp is fastened in the 
: of the shade, so that the full power of 


ELECTRICAL WORLD. 
Watch this space each week. “i g relection is obtained. “Shade a enameled 


(SRR eee eee 
°f mounted on a silver cupid with a gilt 









A. T. SMITh’S the newest and best line of gas- |: gmat ae eons Bia eee 





lighting burners on the market. — |: Paciri@ Eiectaue Co.. La Crosse, Wis 


GLASS 


Bleotric Lava Gas Tip for 
Multiple Lighting. 


For Churches, Theatres 
and Hails. 
A. T. SMITH, 
6 W. 14th St., N. Y. 





We make a specialty of fitting all kinds of burn- 
ers,inclading Welsbach and other incandescent gas 
lamps, for either pendant or automatic lighting. 





SEND BUSINESS CARD FOR NEW CATALOG 





The BRADY MAST ARMS. WHICH WILL BE ISSUED SHORTLY. .. . 
Arc Globes— getter Jars— 
CE Baa, Me Bitaley Gran, 0.8.8. Onalehades Etched hades,&c. 
Manufacturer Get our catalogue and prices. 
MAST ARMS, FOLE and swino- JOHN Y. PARKE & CO. : WE UNDERSELL THE IMPORTERS. 
and other ties for Construc- Cherry Street, above 8th, Philadelphia. |: 06 Westinghouse Glass Factory, 
PITTSBURGH, PA, 





Catalogues and Prices furnished on application, 
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Can you see yourself, Mr. Consumer, as 
- others certainly will see you if the Com-=- 
yh bine gets a better hold ? 


) 


Dy 


mb 


We do not beg for favors, but simply 
ask that you give us your support in 
the shape of orders for lamps, instead of 
sending them to those who seek to crush 
out competition. 


OUR LAMP 


Y IS AS GOOD AS ANY MADE 
\ AND IS GUARANTEED. 


OL \ 
Ws 17c. Bbl. lots. 


Edison or Westinghouse Base, 10c. and 16c. 
Usual advance for other bases. 


THE ORIENT ELECTRICAL CO., 


Youngstown, Ohio. 


et Word “ 7 


MAKERS OF 


HIGH GRADE INCANDESCENT LAMPS. 


Mention THE ELECTRICAL WORLD, 
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VITRO-CHROME FOR STYLE, 







An INDESTRUCTIBLE Incandescent Lamp Color. OvnAwrt TY 
This i thi d thi h b looking f rith 
which to color your incandescent lamps. EXCELLENCE, 
It is a true glass color which will mot crack and scale off, and which the 


will stand the weather and effects of strong sunlight. 

This is an entirely new article, manufactured by a secret process of the 
Vitro-Chrome Chemical Co. 

Why buy ground-glass lamps at a big price when you can frost your own 
lamps with ZERO FROST at a small cost? 

It will give you the exact appearance of ground glass (not glossy) when 
lighted or extinguished. You can’t tell the difference. 

We supply Vitro-Chrome in all colors. 


Y iIncandes- 
cent LAMP 


SURPASSES ALL OTHERS 


DAVE 









For prices write to the 


WRITE FOR CIRCULAR AND PRICES. International 
Vitro-Chrome Chemical Co., Electric Co., 
Office, 421 Milwaukee Street. Factory, 427 Milwaukee Street. ST. LOUIS, MO. 
MILWAUKEE, WIS. MANUFACTURERS. 


LATEST AND BEST. 7 
Sure Grip ___. 


A Complete Stock of 

Electric Light, Power 

© and Telephone Supplies 
~ at Factory Prices. 





‘ 


pepe) 


Illustration shows the SURE GRIP Lamp 294-296 DEARBORN STREET, He 
Adjuster in position with lamp suspended ons CHICACO 
the flexible cord. It can be placed on the cord s : 
without removing the lamp and holds the lamp § 


Fee toe without sripping. So common i INCANDESCENT LAMPS. GASand ELECTRIC FIXTURES, 
application. Agents wanted in every city. 
MANUFACTURED BY 
Chas, Schuetz, : Crown Woven Wire Brushes, ., The A. W. Arc Lamp, 
211 Mulberry Street, . Newark, N. J. : Shawmut Knife Switches, a Obrosite Wire, 
: Steel Armored Fire Proof Conduit. 
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Standard Steel Armored, 
Slate ‘Lined 

Self Contained Panel 
and Distributing Boxes, 
Main and Feeder 
Terminal Boxes, 


FOR BUILDINCS, UNDERCROUND 
OR MARINE WORK. 


Steel-Drawn Switch, Wall and 
Ceiling Outlet Boxes. 


LIGHT 


Country Homes, Yachts, Hotels, 
Office Buildings, Public Institutions 
with .«- 


Storage Batteries. 


MACHADO & ROLLER, 
203 Broadway, New York City. 
A, W. KILBOURNE, 
59 Wade Blidg., Cleveland. 


SWITCHES 


a 


sunensaneusnenenuenessuenensnsesauessuneneseneusueeesumugauesusuesususecsuunsduuunnsuseuaeeecauesusneeusneeuseuedeueesneae 





BOSTON. 


it gives a light that's 1 hite and bright. 
And two cents is the cost per night. 


We Undersell All 


Bicycle Elec. Lts. 
necktie Elec. Lts. se 
Ed's'n Elec. Mot's 1. 0 





$100. Bicycles, 

best made 39.6 
$1.25 Bic ycle bells.f 
Discovatto Deslers 
Our Bicycle Electri 
Light i is the best (hin; 
that ever happened 
Catalogue 
OHIO ELECTRIC WORKS, Cleveland, © 


Modern Telephony 


MEANS 
METALLIC CIRCUITS, 
MESSAGE RATES, 
MODERATE CHARGES. 


New York Telephone Co, 


15 Dey Street, 

18 Cortlandt Street, 

952 Broadway (23d Street), 
113 West 38th Street, 


New York City. 








FOR EITHER BRASS OR IRON ARMORED CONDUIT WORK. 
MANUFACTURED SOLELY BY 


THE BOSSERT ELECTRIC CONSTRUCTION Co. 
UTICA, N. Y. 





THE ELECTRICAL WORLD. 


Panel Boards 
and Switches 


** Baehr’’ Quick Break Switch, 
promptly attended to, 


MAKING SOCKETS OUR SPECIALTY" 


Write for full particulars, free Samples, 
etc. We make many brands of 


UChKETS 


Have saved others money. Can save you. 


H. T. PAISTE CO. 
CHICAGO PHILADELPHIA 





TRIMMER’S 





NEW FEATURES. 


on electrical subjects mailed to any address in 
the world, POSTAGE were AID, on receipt of 


bi price. Address, THE W. . JOHNSTON CO.. 
253 Bre vadway, Ne Ww Sack" 


Continuous Current 


Dynamos and Motors: 


THEIR THEORY, DESIGN, AND TESTING. 


With Sections on Indicator Diagrams, Properties of Saturated Steam, Belting 
Calculations, Etc. 


AN ELEMENTARY TREATISE FOR STUDENTS, 
By FRANK P. COX, B.S. 
Cloth. 271 pages, 83 illustrations. Price, $2.00. 


The W. J. Johnston Company, Publishers, 
253 BROADWAY, NEW YORK. 


for ail purposes and uses. Sole 
manufacturers of the well-known 


Experimental work of all kinds 





‘TOWER WACON 


With it a trimmer can trim about 250 lamps 
=—— ascompared with 60 lamps trimmed by “‘trudg 
ing with ladder and kit.’”” Agreat time saver. Write for detailed description, 


STUDEBAKER BROS. MFG. CO., - © SOUTH BEND, IND.: 
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SWITCHBOARDS 






: THE NASSAU ELECTRIC MFG. CO. 


127-131 25th St., Near 3d Ave., BROOKLYN, N. Y 


PURDUE UNIVERSITY 


Lafayette. Indiana. 
Courses in Electrical Engineering, 
*Mechanical Engineering, Civil En- 


= gineering. 
= Extensive Laboratories. Catalogue sent 
a Fine Equipments. on application. 





: Knarp Electri 
=Knapp Battery Motors. .na"Ncvens co., 
= Room 2. 47 Warren St., New York. 
Soee eRe eeeeeeeseeeeeeeeeeeeeeeeeees 





WRITE FOR 
CATALOGUE. 


7 in. and 9 in. 


Edison Battery Fan Outfits, 


EDISON MANUFACTURING CO., 
110}Bast 23d St., New York. 
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Che Wari Wave as Arrived, THE TUERK 


Fans Are in Order ALTERN A TIN G 


(837 PATTERNS NOW READY. CURRENT 


vein idee CEILING FAN. 


= 97 gia make it better 
Made for from 50 to 
120 Volts. 60, 125 STRONC, RELIABLE, 
NOISELESS, DURABLE, 
ORNAMENTAL and 
INEXPENSIVE to OPERATE. 




















and 140 Cycles. 


Special Features : 
High Economy, 
Self-Oiling Bearings. 
Adjustable Blades. 


Starting Switch at 
Bottom. 


SEND FOR 1 &Q’77 CATALOGUE. 





FIVE DIFFERENT STYLES OF FINISH—-BRONZE, 
BOWER-BARFF, IVORY AND GOLD, 
NICKEL, POLISHED BRASS. 


The Handsomest Fan on the Market. 


HUNTER FAN & MOTOR GO. .FULTON,NY. 


E. B, LATHAM & CO., General Selling Agents 136 Liberty Street, New York, U.S. A. WALKER & KEPLER, 531 Chestnut St., Phils., Pa. 


on electrical subjects mailed to any address in the! 
world, POSTAGE PREPAID, on receipt of one 











Address— THE W. J. JCHNSTON CO., 
253 Broadway, New York. 
OOLIIm. King of Power is the fa- CEILING FAN 
KEEP C i 


For High 
Alternation 
Systems 










Cost of operating our fan outfits, 4c. per hour. . 
: Quiet Running. 
High Efficiency. 


Manufacturers of X-Ray Outits, Batteries (Medi- 
cal and Primary), Motors, Lamps, Supplies and Novel- 
ties, Phonogtaphs, etc. 


: : Powerful Breeze. 
The “ S. & B.” Electric Co. “weit ton! ns" 


Direct Connected. 
Say! Do You Want a Catalog ? ° sa ii 
PTT TTTTTIPTTTTTTITTTITTTiriiiiiiiii ieee ob ae) Aluminum Blades. 


Thirty-inch Sweep 


: % Smal i gue 500 to 600 Revolutions 
, per Minute. 
\ Motors: 


incandescent and Battery, 












For Fans, Sewing Machines, : 
Dental tal Work, etc, etc., etc. | 


Adjustable Brackets’ 


Throwing breeze in any direction, 


Batteries, 


Without Polarization. ¢ 
2 Volts, 100 Amp’s. - 











CATALOGUES If REQUESTED, 


a North American : 
3 Electric Co.,; THE EMERSON ELECTRIC MFG. CO., 


181 William St., N.Y. : ST. LOUIS, MO., U.S. A. 


Type C. F.30. Current Consumption, 100 Watts. 
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ALTERNATING CURRENT CEILING FRAN. 


Absolutely Guaranteed Against Burning Out. 





ar 


Self-Starting Single Phase, Non- 
synchronous Alternating Cur- 
rent Power Motors. 

Direct Current Power Motors. 


Switchboards. 9 


Transformers. 


ROTH BROS. Direct Gurrent Fan Motors, 


READY FOR THE MARKET. 





AS A DESK FAN. 







NO Brushes. 
NO Commutator. 
NO Speed Reduction Devices. 


NO Bearings to be oiled at short 
intervals. Absolutely self- 
oiling one year. 

NO Burning Out under any cir- 
cumstances. 


NO Noise. 





Induction Principle. 

Starting Switch Self-Contained. 

Interchangeable on 50 or 100 
volts. 

Slow Speed. 

Two Speeds on any motor. 

Either 16,000 or 7,200 Alterna- 


tions. 


Two Styles of Finish. 





= i The best direct current ,; Well made. Well balan- 
: ced. Well Insulated. 

fan combined. Noextra Neat. Good. Efficient. 

Just what you want, 

and, what is more, the 

the other. price is right 
Throws a breeze in any | Send for illustrated cire 
cular and price-list. 


ROTH BROS. & CO., -MANuFActuRens 


30-34 MARKET STREET, CHICAGO. ILL. 


fan motor on the mar- 
ket. A Wall and Desk 


base or parts are requir- 


ed. Only a minute to 
change it from one to 


direction. 


. St. Louis: J. F. GERLEMAN, Oriel Building, 
“ St. Louis and Tributory Territory. 


The 
Latest 


Minneapolis, 470 Syndicate Arcade. 
AGENTS WANTED. - 


= polyphase alternating systems. 


WRITE FOR FULL INFORMATION. 


WULC. 
_ = WILMINGTON, DBI. 


SMALL MOTORS ursoss. 


The Best Manufactured. 


Specially adapted for all kinds of light work, sewing 
machiue outfits, toys, dental drills, iewelers' lathes, 
modeis, etc. Send fur Catalogue. 


THE LEAVITT MOTOR GO.. 
ELECTRIC MOTORS and ELECTRICAL SPECIALTIES, 


122 Mitchell St.. Providence, R. I. 


VULCANIZED FIBRE. 


The a Original Substitute for Hard Rubber. 


Electric Light Companies and Electrical 
atepeed tS ‘Gunes etee o Sy | Rurepe, being a better non-conductor, lighter and 
Aves durable at halt the cost. Price List. ; 


1003 Havemeyer 





ae 


Building, New York 


1000 Betz Building, Philadelphia. 


4°9 Market Street, San Francisco. 
W. A. Johnson Electric Co., Toronto. 
St. Louis. Central Electric Ua., Chicago. 


MANUFACTUBERS OF 


for Samples and 
ANIZED FIBRE COMP 


’ 
Wagner Electric Mfg. Co., : dae Atinntic Avettay testes 


General Offices and Factory, - - 





Manufacturers of 


ANY, 
NEW YORE OFFICE, 14 DRY STREET. 


wl Desk or Ceiling Fans. 


The BEST ceiling fans on earth; no commutators or brushes, no sparking and 
dissatisfaction ; economical in every sense. Write us for full particulars, 


Direct Current Dynamos and Motors, Alternating Current Dynamos, 
Motors, Transformers, and Arc Lamps. Motors for Single, 
Two and Three Phase Systems. 


The Scott & Janney Single Phase Alternating Railway System. 


The only system ever invented which has many advantages over both direct current 
The motors are light, powerful, and are positively load starting, will 
—_ at any speed. Heavier torque than best direct current motors. Nocommutators. Perfect rotary fields, 
wich do not depend upon frequency at any speed. 


THE SCOTT & JANNEY ELECTRIC & MFG. CO,, 


1707 and 1709 Filbert Street, 
PHILADELPHIA. 
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CEILING FANS, 
‘ COLUMN FANS, 


PROPELLER FANS, 
ELECTRIC FANS. FANS. 


EXHAUST FANS. 


& 
except Alternating. Require no Attention from 


Users During the Entir 
New Designs aoe 
‘oR. 


Special Finishes. 
Highest Efficiency. 
Greatest aca 








‘i 





‘ee be is A ‘i Ye, 5 a 


Wey 





» 
a Z e Show Rooms: 
meme ae teas . NEW YORK: 
. “ 561-563 Broadway. 


BOSTON: 
128-132 Essex St. 


CHICAGO: 
192-194.Van Buren St. 


ACENTS FOR CANADA: 
Canadian Ceneral Electric Co., 
65-71 Front St. W., Toronto, Ont. 


DIEHL MANUFACTURING 60. ELIZABETHPORT, NEW JERSEY. 
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Gethins Improved Gravily Battery, 


= WESTERN ELECTRIC 


Standard Fan Motors. 


DIRECT CURRENT. 


12 oe me 1" Fan; rigid base 
110 
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AMAA 


nny 


E.M,.F.1.1 V and 2 Amperes 
on short circuit, 


SUPERIOR FOR 
TELEPHONE SERVICE. 


High Efficiency. 
Very Long Life. 
(Five times that of the ordisar: 





16 ‘inch Des k Fz an ; rigid bas 
aed t 950 volts 












0-1 h De rpiyt: ediects ble 


ary gravity cell.) : ), 220 and 500 volts 
e : 12-ine ‘h — sket Fan; 110 volts 
Perfectly ( lean. : 16 inet 8 s wie eladjust ab le 
¥ s « 10, 220 anc 4 550 \ olts 
Requires no attention. : ee-inck ce eiling Fan ; 110, 220 
o c ~ and 550 v 
No Oil, Acid or Alkali. . 60-inch Cx umn Fan; 110, 220 
; _ ° and 550 volts, 
Cannot Polarize. : * 


Constant Current. 

No Local Action. 
Renewals Inexpensive. 
Open or Closed Circuit. 


Send for Catalog giving 
complete list of Motors, 
the different finishes 
and illustrations of dif- 
ferent styles. 





The Best Primary Battery in: 
the World for Charging 
Storage Cells. 








6 x 12 Complete Cell, 
PATENTED. CIRCULARS AND PRICES, 
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Western Electric Company, 


CHICAGO, Re NEW YORK. 
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BURNHAM-GETHINS CO., 


181 Tremont Sireet, Boston. 
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Bullock Motors 


@ EXE 


Electrical 
Specialties 
Manufactured. 


Financial aid for 
proper articles... 


D. H. KULP, 


Marietta, Pa. 

















A GOOD THING 


For outside work, for imbedding in plaster 
or stucco, or any place liable to moisture, 
THE ANCHOR WEATHERPROOF SOCKET. 
By the way, are you expecting any 
celebration, festival or convention in your city soon, 
where outside illuminating will be required ? Wouldn’t 
it be good judgment to lay in a small stock of Anchor 
Weatherproof Sockets anyway, just for emergencies ? 
The Anchor Weatherproof Socket takes Shade 
Holder, and the prices are interesting. 
ANCHOR ELECTRIC CO., 
1105 Havemeyer Bidg. Boston. 1654 Monadnock Block. 
New York, Chicago. 
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NEW AND REVISED 


. - Dynamo Electric Machinery . . 


By Silvanus P. Thompson, D. Sc., B. A., F.R.S. Eight hundred and thirty-six Pages 
Eighteen Plates. 











4 MANUAL 
For Studente and Electrotechnice 


PRICE, - = = $5-50 
= For Saleby THE W. J, JOHNSTON CO., 253 Broadway, New York. 


W. 8, HILL ELECTRIC (0, Yewsestor Wess 


AGENTS: Belcher a Loomis Hardware Co., Providence, R. I.; Machado & Roller, New York; WITC od BOAR DS. 


Frank C. Perkins, Buffalo, New York; Central Electric Co., Chicago, IIL; 


SEND FOR CATALOGUE. and Abner Doble Co., San Francisco, Cal. WITCH ES A N D PAN E L BOAR DS. 


PRCT CPT RRR RTC CHT RCC RTC TCC CTC PRCT CCPC RRR eee 
MANUFACTURED BY 


Largest Leather Belt in the World. Chicago wales C0., s cat®. sr, Chicago, IIL 





_ Jeffrey. 





STATION NEW LEVEE ST 
ET RICHARD & MARKET STS. 
DFFICE OF RECEIVERS. 626 GRAVIER ST New ORLEANS, La Dec. 26th, 1696. 


TCLEPHORE Ne 1486 


Roller, Steel Drag. Cable and 
Special Chains for 
E LE E v At TING 


CONVEYING 
MACHINERY 


For handling Material of all 
kinds. 


Chicago Belting Co., 
#316 4 318 St. Charles St, 
Gentlemen: - 


P e Transmission In reply to your enquiry regarding the 143 feet of 
ower 
Machinery. 


84 inch wide three ply "Reliance belt,”furnished to us by your 
Company, we wish to say that it has now been in use for about 


five months. We have found that this belt is all that you claimed 


May Wire Cable 
Conveyors. 


For long & short distance Conveying. 


COAL CUTT ems 


it to be, and since the day it was put on the pulleys, it has never 
given us a moment’s trouble, It runs true and straight, is very 
even, and has stretched very little, although we have carried with 
it.a load of 1800 horse power, The belt is made without rivets 
or pegs, depending only on the cement, none of the laps or 
ay re) joints have opened, and the belt is in apparently as good condi- 
PNA i a Dba ba = malt aan es tion as it was the day it was placed upon the pulleys. 

en | Ly 


Very truly, 


Reese eg ber bMeaporse 


So 


WRITE FOR CATALOGUE AND PRICES ON ‘*DYNAMO"” ee 
OCP P RCC T CCCP TRU R CCRC OPEC CUCU RCH C TTC R COUR CTC C CR CURR P TTT U CURE RU RRC CURR ORCC O RRR RUC R CREP U RPO RUHR CRORES CEU HERR OPER RHEE eeeeeeE 


Protect your Motors, Generators and Transformers 
against overload or short circuit with the 


D, & W. NON-ARCING FUSES " SAFETY DEVICES. 


D. & W. FUSE CO., S3Aborn Street, Providence, R. I. 


‘ 


DRILLS, MINE LOCOMOTIVES 
ano EQUIPMENTS. 


THE JEFFREY MFG. CO., 
COLUMBUS, OHIO. 


163 Washington St., New YORK. 
for Catalogue. 
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THE 
BRUSH ELECTRIC 
COMPANY. 


Brush apparatus has been on 
the market for 20 years. A 
majority of customers order 
supply parts direct from us. 
Many do not. We want this 
trade and are reducing our 
prices in order to secure it. 
Ask for quotations and send 
orders to the nearest Sales 
Office. 


Many stations have ex- 
changed all their small units 
for large Brush arc dyna- 
mos. Among them are 
the Brooklyn-Citizens with 
3000 lights capacity, 
Brooklyn - Municipal 800, 
Newark 3000, Cleveland 
1800, Philadelphia Brush 
1500 Philadelphia-Northern 
1300, Buffalo 1500, Wor- 
cester 1400, Toronto 900, 
Quebec 625, Harrisburg 
750, Erie 750, Albany 500, 
Troy 500, Patterson 500, 
City of Chicago 400, John 
Wanamaker 625, Carnegie 
Steel Co. 500. 














THE 
BRUSH. ELECTRIC 
COMPANY. 


SALES OFFICES: 


Schenectady, N. Y. 

Cleveland, Ohio. 

Boston, Mass., 180 Summer Street. 

New York, N. Y., 44 Broad Street. 
Philadelphia Pa , 509 Arch Street. 
Cincinnati, Ohio, 420 West Fourth Street, 
Chicago, Ill., Monadnock Building. 

St. Louis, Mo., Wainwright Building. 
Atlanta, Ga,, Equitable Building. 
Denver, Colo., Kittredge Building. 

San Francisco, Cal., 15 First Street. 
Toronto, Ont., Canadian General Elec. Co., Ltd. 
Pittsburg, Pa., Carnegie Building. 


Over 40,000 lights ca- 
pacity in large Brush arc 
dynamos sold. A _ large 
proportion of them using 
Multi-Circuit Dynamos. 


The newly designed 
Brush dynamos have the 
following capacities: 55, 
80, 100, 125, 240, 300, 
2000 candle-power lights. 
45, 85, 120, 160, 1200 
candle-power lights. 

Brush arc lamps were 
first used in 1877. More 
of them being sold to-day 
than ever before. 


BRUSH MULTI-CIRCUIT 125 LIGHT ARC DYNAMO—1897. 


Two or more separate circuits run direct from one dynamo with any distribution of load on the different circuits. 
The advantages are absolute flexibility in handling of circuits; reduction of high voltages on circuits run from large dynamos ; use of large 





units with corresponding increase of efficiency ; saving in floor space, oil, belts, shafting, pulleys, attendance, 
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STEADY LIGHTS FRON FROM 
UNSTEADY POWER. 





















Send for Circular C, and name 
fue Evecrricat WorLp 










The Chapman Voltage Reeulator 


What WALTER 8. VINCENT, Mer. Vermont Electric 
Co., Burlington, Vt., says: 
BURLINGTON, VT., Feb. 15, 1897. 


Belknap Motor Co., Portland, Me, 


to run from 90 to If 


one half re 


ful invention. Yours very truly 


Ditto eae 


Philadelphia, Pa., says: 


Belknap Motor Co., Portland, Me. 


phase Stanley dynamo 
Very truly yours, 


Belknap Motor Co., Portland, Me. 


Controllers. Very truly yours, 


Belknap Motor Co., Portland, Me. 
GENTLEMEN :—The Chapman Voltage 


due to all variations of the load. 





110, 220 and 500 Volts. 


L. Ke Fletcher, Treasurer. 





GENTLEMEN —We desire to express to you the very satisfactory 
manner in which Voltage Controller operates 
your apparatus we drove from one water wheel a 225 K 
erator and one 2000 incandescent light alternator. 
generator varied from 10 to 40 amperes, consequently the spee 
water wheel varied greatly, coneing See voltage upon the tight circuit 

Fvolts At nigh as the full load came on the light = 

machine, an attendant was canadien’ all the time at the switchboard * 
rheostat. Since installing your Voltage Controller we have no use 
for our rheostats or attendant at the switchboard. Your Controller not « 
only controls absolutely the voltage within 2 
for the drop in the line, which is more thant 
service has greatly improved and our lamp renewals are more than ® 
duced. W We would recommend them for all electric light $ 

stations, whether using steam or water 
governor. You are at liberty to use this letter as you may desire, to = 
further set forth the merits of your Voltage Controller. All who have § 
seen its operation here agree wie us in pronouncing it a truly wonder » 


er cent., but compensates * 
ree miles i in length. Ours 


We use no water wheel » 


THE VERMONT ELECTRIC CO., 
WALTER S. VINCENT, Mgr 


What the KENSINGTON ELECTRIC LIGHT CO., of 


THE KENSINGTON ELEcrTric Co., 
2514 Frankford Ave., 


PHILADELPHIA, PA., Feb 11, 1897. 


GENTLEMEN :—Enclosed find our check in payment of bill of Ie. em- 
ber 2ist for Voltage Controller, We find 
provement in keeping our voltage constant. 

Kindly advise us when we can expect the one for our 180 K.W. two 


the Controller a great im- 


2. I. WILKINSON, Sec. 


THE KENSINGTON ELEcTRIC Co., 
2514 Frankford Ave., 


PHILADELPHIA, March 8, 1897, 


GENTLEMEN :—We have received the second Controller and it is® Continuous Current 


working admirably ; to my mind this is a necessary adjunct to the suc- § 
cessful operation of any plant with variable load. 

We are running motors in conjunction with our lights, the starting © 
and stopping of which has no appreciable effect since installing your § 
. I. WILKINSON, Sec. 


What E. B. NEWCOMB, Manager, says: 
Office of WESTBROOK ELEcTRIC Licut & Power Co., 
S. D. WARREN & CO., PROPS. 
WESTBROOK, ME., Feb. 15, 1897. 


p Regulater, put into our Sta- 
to control the voltage with 
per cent. above the normal, 
This Regulator, which was 


tion in the fall of 1895, has proven its a 

a varying speed, amounting at times 2 
holding the voltage within 2 per cent. 
connected up with four 80 h. p. Mather 500 volt direct current dynamos, 
was, we understand, one of the first of these Chapman Regulators ever 
manufactured. Having made a careful examination of the Regulator, 
as it is at present made, we can see that there has been a vast improve- 
ment ; especially is this true in regard to the addition of an attachment 
whereby the Regulator qonpentenas properly for the drop in the line 


You may enter our order for a Regulator for our 100 K. W. T.-H. 
Monocyclic Generator, as per our recent conversation. 


Yours very truly, 
WESTBROOK ELECTRIC LIGHT & POWER CO. 
E. B, NEwcoms, General Manager. 


Regulators shipped to any reliable company in this Country or Can- 
ada, subject to Thirty Days’ Trial, with the understanding that, if not 
approved within that time, they bereturned. C orrespondence solicited 


Patents Owned and Controlled Exclusively by 


THE BELKNAP Motor Co., 


BOSTON OFFICE, 154 Congress St.; Home Office and Manufactory : 


NEW YORK james Building. 8-¥. city. PORTLAND, ME., U.S. A. 





BELT hh; 
DRIVEN 


rene to installing = - 
,ower gen- 

The eds yon the = 

od of the = : 














Dynamos 


SE 6: << 


Motors 


THEIR THEORY, DESIGN 
AND TESTING, 
with sections on Indicator Diagrams, 


Pioperties of Saturated Steam, 
Belting Calculations, etc. 


AN ELEMENTARY TREATISE 
‘FOR STUDENTS. 





By FRANK P. COX, B. S. 





CLOTH, 271 Pages. 
83 Illustrations. 


Price, $2.00. 








BIIKS cscs KARTA VERT. re 
world, P STA GE -RE- = < 
Page ow eeceiPe Of Be Z HARD AND FLEXIBLE FIBRE IN SHEETS, RODS AND TUBING, W. J. JOHNSTON CO., 
Address, = For Blectrical and Mechanical Purposes, Railway Dust Guards, Washers 253 Broadway, New York. 
The W. J. JOHNSTON CO.,: fe ees 
258 Broadway, New York. THE KARTAVERT MANUFACTURING th, Wilmington, Del 
|* PUUCCCCCC HCO EHECC RCRD OOOO DECC C ESCO SESS CRERECC PORSCHE ESCES SESH EERE SERRE REESE COSC EUHECH OE SCEOSESOROSEEEESSEEECEESSESSREESSEESEEEEEEEE 


THE BATES MOTOR. 


From 1x to 30 Horse Power. 


Each Motor provided with a Belt-Tightener and Automatic Starting Box. 


Highly Insulated Throughout. 


SEND FOR PRICES. 


M. N. BATES MACMINE CO., 


F. H. Bates, Secretary. 


240 Congress Street, Boston, Mass. 
AGENTS WANTED, ny: 
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FOR 


A hikes 







without Brushes, 
without [Moving Wires, 
without liability to 
‘* Burn Out.’’ 






Warren 











Mey esi 


Manufacturers of 





for All Purposes, 
Penaccok: N. Fi. 





* 


Electric Mining Machinery. 


Hoisting and Hauling Engines for Mines, 
with Motors of Latest Design. 


ELECTRIC MINE LOCOMOTIVES 


for Coal or Metal Mining— —for any gauge of track. 


Standard Lighting and Power Plants. 


Isolated Lighting Plants a Specialty. 


Akron High-Grade Multipolar Generators 
AND MOTORS. 


MANUFACTURED BY 


THE AKRON ELECTRICAL MFG. CO., 


Cable Address, ‘‘ Akelectric, Akron”—A. B.C. or Liebers St’d Codes. 
EAB 





CENTRAL STATION WORK. 


without 
Collector Rings or Its construction is such as to permit of various ways of connectiun for 
different voltages withuut in any manner changing the machine, or requiring 
Commutator, new coils. It may be connected for a 110 or 220-Volt system, and used without 


transformers for short distances, or for 1,000 or 2,000 Volts to be used with 
transformers for long-distance transmissicn, or it may be connected to operate 
a 110- Volt circuit and a 1,000-Volt circuit both at the same time. 


Electric Manufacturing Company, 
Oe SANDUSKY, OHIO. 


MSIE 0 


High Grade Electrical Instruments 
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THE WARREN ALTERNATOR, 


MODERN DYNAMO 








Noiseless in Operation. 
A Money Earner. 





? ELDEN ALTERNATING MACHINE 
CIRCUIT BREAKERS. 


“SUOLVNUALIV 
HANAVM LYOd Pue AD INV.LS 


BREAKS BOTH MAIN AND EXCITER 
CIRCUITS’ SIMULTANEOUSLY. 
ABSOLUTE 
‘NOILO3LOYd 
‘ASNOHDNILSAM “OS1 IWaa 
“NAD “H="L T1V 40s GAZIGUVGNV.LS 





BOSTON ELECTRIC LIGHT COMPANY, ¢ 
ELDEN, BOSTON, MASS., Nov. 17, 1896. ‘ 
Dear Sir; The alternating machine circuit-breakers purchased of you two years 
= ago have proved to be al| that you claimed forthem. We have not lost a single arma- 
sture from short circuits or lightning in any of our stations since we equipped our 
® dvynamos with the breakers, and there seems to be nopossible trouble on the dynamos 
s or circuits that this device will not handle instantly. They have saved us many times 
® their cost, and we consider them the best insurance that we could possibly place on our 
: s alternating plant. Nostation manager can afford toruna station without them if he 
: uses the alternating system, as one visit by lightning or one short circuit will do more 
: damage than many times the cost of the circuit-breakers. Should be very glad to have 
§ you refer anyone to us for our experience, Yours truly, 


MR. L. L. 


5 BOSTON ELECTRIC con COMPANY, 

s . A. GILBERT, Pres, and Mgr. 
: L. A. CHASE & CO. Inc., 

: 161-163 FORT HILL SQUARE, 


:SOLE AGENTS. BOSTON, MASS. 


SCHEEFFER’S WATTMETERS. 


No Brushes, 

No Commutator, 
No Moving Wire: 
Simplicity, 
Durability, 
Reliability, 
Accuracy, 








IMPROVED. 


Even to a 6c. p. Light. 


DIAMOND ELECTRIC Co., 


Office : 


1202 Fischer Bldg., 


CHICAGO. 


Scheeffer’s New Transformer 


Double Primary Coils, 
Double Secondary Coils, 
Good Ventilation, 
Light Weight, 

High Efficiency, 

Good Regulation, 
Small Iron Loss. 


Convenient to Install. 


Factory : 
PEORIA, ILL, 
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NE 


Nloney 
Savers. 





Elevator Motor Starter 


110, 220, 500 Volts. 


This is also being 
made to control 
Electric Pumping 
apparatus, 
or any description 
of Single Belted 
Elevators. 








BARGAINS — : 
IN 500 VOLT + (39 We have for sale 8 MACHINES, 
DYNAMOS. | 150, 100, 80, 30, 15, 10 K. W. 


THOS. MUIR & SON, Detroit, Mich. s 


“PURITY SOL 
= 


COMMUTATOR 


ian EAVY OR LIGHT 


iM. ITCHELL Aaa ee 








Bees oe 
LMARK } 
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THE C & C ELECTRIC CO., 


MANUFACTURERS OF 


Complete Electrical Apparatus 


os ERE ses 


CENTRAL STATIONS and ISOLATED PLANTS. 


Contractors for the Electrical Transmission of Power 
for Driving all Classes of Machinery. en4 


THE C & C ELECTRIC COMPANY. 


Works : GARWOOD, N. J. 
143 LIBERTY STREET, NEW 


BRANCHES : 
34 Monadnock Block, CHICAGO. 
63 Oliver Street, BOSTON, MASS. 
633 Arch street, PHILADELPHIA, PA. 
630 Equitable Bldg., ATLANTA, GA. 
AGENCIES IN ALL PRINCIVAL CITIES, 


General Offices : YORK. 


DIT Y DURABILITY.’ 


ea 


ae 





SOLAK CAKBON “‘srustes. 


Electric Light Carbons, SOFT CORED and Solid. 
BATTERY CARBONS OF ALL SHAPES. 


SOLAR CARBON fe MFG. C ae FIFTH AVE 


PITTSBURGH, PA. 


ELECTRIC 
Passenger Boats.: 


A paying investment at Seree: ® 
wey Parks and Pleasure 
R Tr affic promoters 
Stimulating Pleasure Riding. 

Send for Catalogue, No. 6A. 
TheFlectricLaunchCo 

Morris Heights, N.Y City 





Fort Wayne Electric Corporation 
FORT WAYNE, IND. 


Apperatus fer 
Arc, Direct Current and Alterna 
Imcandescent Lighting and Power 
Tranaminsion. 


THE LATEST 


IMPROVED TVPE 
Elevators 


DIRECT ELECTRIC 


Have you seen ours? 
It has many advantage: 
over all others now ir 
the market. 


” For + Descriptive e Circular or Other Satelit Address 


MORSE, WILLIAMS & CO., 


1105 Frankford Ave., Philadelphia. 108 Liberty Street New York City. 
19 Pearl Street, Boston. 82 Church Street, New Haven. 
425 Spruce Street, Scranton, Pa. Builders’ Exchange, Baltimore. 











314 Fourth Avenue, Pittsburgh. 





MUIVE ang DINAMLE - 


~ . 
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MULTIPOLAR 
DYNAMOS and MOTORS 


With Patented Adjustable Base, 
ABSOLUTELY SPARKLESS AT ALL LOADS. 


For driving Boring Machines, Punches, 
Lathes, etc.; for Hoists, Blowers. Pumps. 
Printing Presses and machines of a like 
nature, practical tests have proven the 
superioritv of these machines over all 
others. We have circulars which are 
yours for the ee Prices, well - we 
cap meet you. 


_ AM eDAARES LECT co, 





o>t.cier OYNAMOQ.=-/800 R. P.M 


Chart of Wire Gauges. 


By S. S. WHEELER, Pu.D., 
Electrical Expert N. Y. Board of Electrical Control, 


Engraved on fine plate paper, and suitable for framing. Price, $1.00. 


By means of the engraved curves on this chart of the various wire gauges 
of the world, the size of wire corresponding to any number, or the equivalent 
number of another gauge, can be determined at a glance. 


Copies of the above, or of any electrical book or publication in brint, will be sent by 
wail, POSTAGE PREPAID, 40 any address in the world, on receipt of ‘price. 


The W. J. Johnston Company, Publishers, 
253 BROADWAY, NEW YORK. 
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‘* Safety ” 


TELEPHONE 
WIRES *NO GABLES, 


‘* Safety ” 
Underground Wires and Cables. 


** Safety ”’ 
Rubber Covered Wires and Cables 
FOR ALL PURPOSES. 








SEND FOR LIST 
OF USER 


UMUMANAALAMAUNASALASA MUO ALSAAUASUDAAAAAAAAADALALAAAA AA 


OUR WIRES ARE THE NERVES 
OF AMERICA’S GREATEST CITIES. 


IITIOANYYVEVYTRNTTEITTNTTO NTN NTTOTTOOONITITONTTN RNR RN NETS TRPATPTOPRIOTORRR POR PRTVORrrORRONOrrrevrrronnrOnrrTeorenRrronnrr r rnererenerirrrrntY 
MAALAMAMA DAA DMAMGAAMAAUSASAA ALANA Ab AAS SASS AAA AAAUbUASAAASLbCAAbAbASAAAM AMAA MA AAUIIAASSSObA AAA IAISASSAAAANSAAASNAAIAbANNALAAOLAAAALAIAIIAIbIIN, 
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SAFETY INSULATED WIRE & CABLE CO. 


LEONARD F. REQUA, Treasurer and Manager, 


225-239 West 28th Street, 
NEW YORK. 




























m Partz 


Awarded 


SE oe ae 9 mem ng am a 





i 


ww & 


Jar 6in, x 8in. 


e.: M. F&F. 8. tO 2 Yo 


PRICE, $1.50 PER CELL. 


BRrooklyn. 


Berlin, 
Germany. 


“a 


MA 


Acid Gravity Battery, 








Current on short circuit 1 to 2 Amperes, 


Send for Catalogue, 


‘New York. THe 8S. S. WHITE 
Chicago. DENTAL MFC. coO., 


Atlanta. Chestnut St., Cor. Twelfth, 


THE ELECTRICAL WORLD. 


CLOSED CIRCUIT BATTERIES. 


Our.Closed Circuit batteries are by far the most economical for the production 
of constant current. 

We combine all the desirable features of the most expensive batteries, at one- 
half the cost. We positively guarantee them free from local action or deterioration 
while on open circuit. They have the highest E. M. F. and largest constant current 
discharge yet obtainable on closed circuit work. Extreme changes in temperature 
30 degrees below zero has no effect upon them. 

‘They are the most compact and longest life batteries of this class, and are ex- 
tensively used for Gas and Gasoline Engine Ignition, Railway Signals, Police and 
Fire Alarms, &c. 

Our specialties are 300 ampere-hour sealed screw-top hard-rubber cells for 
Motor Wagons, and 600 ampere-hour batteries for Fan Motors. 


€ 


Write us for prices, etc. 


THE NUNGESSER ELECTRIC BATTERY CO., 


CLEVELAND, OHIO, 


Manufacturers of 


Dry Batteries, Closed Circuit Batteries, and Chloride of Silver Batteries. 


§ Aug. 17, 1886. 


Patented ) Dec 7, i886. 


cities in thecountrv, 


Diploma and Medal at Columbian World's Fair. vee 


For All 
Open Circuit 
NV ork. 


PARTZ 
SULPHO-CHROMIC 
SALT 


affords the best, cleanest 
and most convenient 
method of making elec- 
tropoion fluid for 
medical batteries, 
Grenet cells, Bun- 
sen batteries for 
lecture tables, ex- 
perimental work, 
etc.,and motor bat- 
teries, 





82 & &4 Fulton Street, 


PRICE 
PER 2 LB. JAR, 
$0.75. 


its. 


PHILADELPHIA, PA. 


SEE THAT CUT ? 


FOOTE, PIERSON & CO., 


Successcrs to Mfg. Dept. of The E. S. GREELEY & CO., 





June 26, 1897. 








GORDON PRIMARY CELL. 


Unsurpassed for Telephone and Te.egraph work, as it will not 
polarize, is long-lived and requires no attention or labor. For Fire 
Alarm and Police Signal Set vice it has been adupted by the leading 


For Railroad Signal Work it has met with the greatest success. 
For Gas Engine, Launch and Marine Service it is meeting universal 


For testimonials, circulars and price list, apply to 


Gordon-Burnhani Battery Co.,°“°“° New vor?” 4” 


INK WRITING REGISTERS 


(SINGLE OR MULTIPLE PEN), 


FOR DISTRICT TELEGRAPH, 
MORSE TELEGRAPH, 
FIRE ALARM and POLICE 
TELEGRAPH SYSTEMS, 


or any special purpose where Ink records on paper are 
-required. 


= NEW YORK. 


BEAUTIFUL 


effects are produced by coloring incandescent 
lamps with Crystal Chemical Colorings ; 
any color; cheap. Send for circular. 


WEBSTER CHEMICAL CO., St. Paul, Minn. 


‘Carbon Cylinder Batteries 


AT REDUCED PRICES. 


Send for Quotations. 


eek BY 


Bibber-White Company, 


49 FEDERAL STREET, BOSTON. 
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TRADE MARK I 


CH LO RI [LD E Sayisosncconarg 
ACCUMULATORS 


TELEPHONE |. 
eee CRVICE. 


THE ELECTRIC STORAGE BATTERY CO., 


Drexel Building, Philadelphia, Pa. 








BRANCH OFFICES: 20-22 Broad Street, New York. 222 Market St.. San Francisco, Cal. 
1543 Marquette Bldg., Chicago, Hl. 92 State St., Boston, Mass. 










—— 


$100.00 The Phantograph. $100.00 


waeigne. h oid 
Pili’; ; te ‘ ~\ } He 


To be good 


must be made from the best 
of material, thoroughly inspected 
and approved before shipping. The 
heads of the different departments 
in our works are experts in their 
line and we therefore guarantee our 
product. 


INCINNATI Box 531. 
Tue (Joenucating 
OMPANY, PIQUA, 0. 


Black Gal. Sheet Iron and Steel, 
Ceiling, Siding, Roofing, etc. 


wo) IG 
The illustration gives 2 an idea of the work 
disuse by the tates! Anienated Plathle Machine ‘ The Phantograph. 


MANUFACTURED BY 





In Writing to Advertisers, Subscribers will confer a favor : 
on us and also on the advertisers by mentioning that they : pet: 
saw the advertisement in THE ELECTRICAL WORLD. : THE MICHIGAN ELECTRIC CO., - Detroit, Mich. 
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Alternating Electric Currents. Etlementar y Electro- Technical Ser, 1eS : Electric Incandescent Lighting. 
Electric Heating. Electric Motor. 


yet eg os —_ ” BY Electric Street Railways. 
ectricity in Electro-T herapeutics. ; Electric Telephony. 
Electric Arc Lighting. Epwin J. Houston, Ph. D., and A. EK. KENNELLY, Sc. D. Electric Fetarraghy. 


Students of Elementary Electricity, 


And those interested in the subject from a financial or other indirect connection, as well as electricians desiring information in other branches 
than their own, will find in these works precise and authoritative statements concerning the several branches of applied electrical science of 
which the separate volumes treat. The reputation of the authors and their recognized abilities as writers, are a sufficient guarantee for the 
accuracy and reliability of the statements contained. The entire issue, though published in a series of ten volumes, is nevertheless so prepared 
that each book is complete in itself and can be understood independently of the others. The volumes are profusely illustrated, printed on 
a superior quality of paper, and handsomely bound in covers of a special design. Cloth. Price per volume, $1.00. 


Copies of these or of any electrical book published will be sent by mail, POSTAGE PREPAID, to any address in the world on receipt of price. 
THE W. J. JOHNSTON COMPANY, Publishers, 253 Broadway, NEW YORK. 
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THE GREATEST WORK ON THE SUBJECT. 


Electro-dynamic Machinery 
Continuous Currents. 


BY 


EDWIN J. HOUSTON, Ph. D., and A. E. KENNELLY, Sc. D. 


Large octavo. Cloth. 322 pages. 232 illustrations. Price, $2 50. 


CONTENTS. 


CHAPTER 1.—General Principles of Dynamos; CHAPTER II.—Structural Elements of Dynamo-e'ectric Machines; CHAP- 
TER Hll.—Magnetic Flux; CHAPTER IV.—Non-Ferric Magnetic Circuits; CHAPTER V.—Ferric Magnetic Circuit; 
CHAPTER VI.—Aero-Ferric Magnetic Circuits; CHAPTER VII.—Laws of Electro-dynamic Induction; CHAPTER 
Vill. — Electro-dynamic Induction in Dynamo Armatures ; CHAPTER 1X.—Electro-dynamic Force Induced by Magneto 
Generators; CHAPTER X.—Pole Armatures; CHAPTER XI.—Gramme-Ring Armatures; CHAPTER XII.—Calculations 
of the Winding of a Gramme-Ring Dynamo; CHAPTER XIII.—Multipolar Gramme-Ring Dynamos; CHAPTER XIV. 

-Drum Armatures; CHAPTER XV.—Armature Journal Bearings; CHAPTER XVI.—Eddy Currents; CHAPTER 
XVII.—llagnetic Hysteresis; CHAPTER XVIII.—Armature Reaction and Sparking at Commutators; CHAPTER XIX. 
Heating of Dynamos; CHAPTER XX.—Regulation of Dynamos; CHAPTER XXI.—Combinations of Dynamos in Series 
and Parallel; CHAPTER XXII.—Disc-Armatures and Single-Field Coil Machines; CHAPTER XXIII.—Commutator- 
less Continuous-Current Generators; CAAPTER XXIV.—Electro-dynamic Force; CHAPTER XXV.—llotor Torque ; 
CHAPTER XXVI.—Efficiency of Motors; CHAPTER XXVII.—Regulation of Motors; CHAPTER XXVIII.—Starting 
and Reversing of Motors; CHAPTER XXIX.—Tlleter-fotors; CHAPTER XXX.—llotor Dynamos. Index. 


In this work the authors have striven to employ only the simplest mathematical treatment, and 
to base this treatment, as far as possible, on actual observations taken from practice and illustrated 
by arithmetical examples. By thus bringing the reader into intimate association with the nature of 
the quantities involved, it is believed that a more thorough appreciation and grasp of the subject can 
be obtained than would be practicable where a symbolic treatment from a purely algebraic point of 
view is employed. The fundamental principles involved in the construction and use of dynamos and 
motors have been considered, rather than the details of construction and winding. . The notation em- 


ployed is that adopted at the Chicago International Electric Congress of 1893. 





Copies of thts or any other electrical book published will be sent by matl, POSTAGE PREPAID, 
to any address in the world on receipt of price. 


THE W. J. JOHNSTON COMPANY, Publishers, 


253 BROADWAY, NEW YORK. 
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i Think of the Pleasure, p 
Do Not Be Without the 


“AMERICA 


Convenience You Have : 
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WHEN YOU OWN AN 


N” ELECTRIC. VEHICLE : 









te re ee ‘ " 
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2 


I ogee 
Bee oe sles 
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No finer produc- 
tion. No more lux- 
urious appoint- 
ments. No greater 
. perfection in the 
A\——- art of carriage 
ZA == building exists to- 
day. 


special designs, we 
have combined all 


WES 


"a 
Wibvecaistinitbeniilibieca sede 
¢ 





‘ELECTRIC MAIL PHAETON. 


Using the Batteries controlled and manufactured exclusively by us, which are seventy-five per 
cent. lighter than any other type on the market, adding Efficiency and Strength, makes the “American ” 


THE VEHICLE OF TO-DAY AND OF UNIVERSAL FUTURE USE. 
i The Electric Vehicle is no experiment with us. We have studied ; we have experimented and have 
i accomplished the Perfection of the Latest Electric Invention, the 


CATALOGUE ON REQUEST, containing complete descriptions of light Buggies, Phaetons, Sur- 


BERGEGESEOSOFOSFOSSFOFESES 


“AMERICAN” ELECTRIC VEHICLE 


reys, Brakes, Broughams, Commercial or Delivery Wagons, etc. 





: America Electric Vehicle Company, 


Y OFFICE AND SALESROOMS, No. 447 WABASH AVE., CHICAGO. 
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DOUBLE 


Horizontal Water Wheel 


IN IRON CASE 
‘oan 


ELECTRIC LIGHT ax. 
POWER STATIONS. 


Least Possible Close 
Friction. ab Regulation. , 
CHRISTIANA MACHINE CoO., 
ADDRESS BOX 124 E. CHRISTIANA, PENN., U.S. 





A. 


¢ DODO 999999 O0O9O0 OO 2 OOS OOOO! P2OEMIOOO® a 


THE CAZIN WHEEL. 


Patented March 16, 1897. 


Front and sectional views of buckets. 





The only water wheel in the market complying with 


the requirements of maximum efficiency, and will, there- 
fore, give more power per cubic foot of water used than 


LARGE 


any other wheel. 





Can be operated as steam wheel at periods of low water. 


PAMPHLET FURNISHED ON APPLICATION. 


American Impulse Wheel Co. of N. Y. 


120 LIBERTY STREET. 





S50. 





i At i i i OOOO 





‘PELTON 
WATER 
WHEEL & 


reneenise woe to Advertisers Subscribers will confer a favor on us and also 
on the advertisers by mentioning that they saw the advertisement in THE 
ELECTRICAL WORLD. 


en RAN HST 


Telegraph, 
Telephone 


Electric Work. 


UNION PORCELAIN WORKS, 


is known the world over as affording the most sim- 
ple, reliable and economical! power for all purposes. 
1000 Wheels Now Running, 
filling every condition of service in a most effi- 
cient and satisfactory way. 
rs) 
wi 


Electric Power Transmission. 


Pelton Wheels are especially adapted to this pur- 
pose and are operating the majority of stations of 
this character in all parts of the world. Highest 
efficiency and best regulation guaranteed. Cata- 

logues furnished on appiication. 


ree WATER WHEEL COMPANY, 


" 3 Liberty St., New York, N. Y ,U.S.A., 
” or 1210123 3 Main St. , San Francisco, Cal., U.S.A. 






AND SMALL 


AND 


Eckford St., Near Greenpoint Ave., 
BROOKLYN. N. Y. 


McCORMIGR “TURBINES 





State your require- 
ments and send 
for Catalogue, 





This a resents of 30 inch 
gected to the g eee We farahed 
is transmitted 23 miles. 


S. MORGAN SMITH 








Estimates furnished for 
complete Power Plants, 
and results guaranteed. 





McCormick T’ overnor and fly wheel for regula speed, The shaft of the Turbines is direct-con- 
cor dle Ue done "A008 bene ee ea nates Cos Fete, Oo The power 


CO., Work, Paes, DUD. S. A. 
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VICTOR TURBINES OPERATING DYNAMOS. 


That there are more Victor Turbines in use supplying Power for Electric Generators than any other is due to the many points of superiority possessed by this Turbine. 


FEATURES WORTH REMEMBERING: 


High Speed, Close Regulation, High Partial Gate Results. 


Great Capacity... . 











High Efficiency.. . . 








Perfect Cylinder Gate. 








Two pairs of 25-inch, and one single 17%-inch Victor Turbines.on Horizontal Shafts, with Rice’s Patent 
Steady Motion. . . . Friction Pulleys, used under 24 feet head by the Olympia Eilectric Light and Power Co., Olympia, Wash. We 
are making a specialty of complete Water Power Plants for Electric Lighting, Electric Railways, etc., and 

our work in that line is unequalled. 


Our ney Catalogue caatins detated gore, THe” AT LEAST COST THE LARGEST AMOUNT OF POWER FROM A LIMITED QUANTITY OF WATER, 


The Cylinder Gate Victor Turbine is beyond question the 10ST POWERFUL, lost 
Durable and EFFICIENT WATER WHEEL manufactured. Write for Catalogue. 


Stilwell-Bierce & Smith-Vaile Co., Dayton, O. 


’ NEW YORK OFFICE: 114 LIBERTY STREET. 


In Writing to Advertisers Subscribers will confer a favor on us and : LEFFE WATER WH FFLS 


For Heads of 3 Feet to 2000 Feet. 


aiso on the advertisers by mentioning that they saw the advertisement in = 
THE ELECTRICAL WORLD. 
ol Recent tests at Holyoke, given below, enable us to guarantee: 
ae The Largest Power ever obtained from a.wheel of the same diameter. The 
= » 


SSSR ESEEEEESSERREREREERESSREEEEERE SEER Eeee 
THE = ely highest speed ever obtained for the same power. The highest mean 
fie efficiency ever realized when running from half to full gate. We guar- 
iW Ee] rantee also: A runner of the greatest possible strength. A gate un- 
ae equaled in quickness and ease of opening and closing. 
_— 
ne These Wheels especially adapted to all kinds of 


Test of a 46 in. SAMSON, Jan. 25, 97.| Test of a 36 inch SAMSON, Feb.1,’97. 


Cu. Ft.| Horse | Per 






















ate ev. | Cu. Ft.| Horse | Per [Gate 
> 





















; R ~ Rev. 
One-Half to Full Somm. Head. Pr. Min.| Pr. Sec. Power. Cent. JOpen Head.|py Min. Pr. Sec. | Power. Cent. 
Full |15.00| 144.00] 172.69|240.97|82.03]F ull |15.29| 194 25] 102.02/143.44|81.08 
Cate over % |15.04| 138.12] 155 03/223.61|84 55) 74 |16.56| 187.75] 92.15)146.73|84.78 


15.11| 127.67 133.24/191 06/83.68] 34 (17.33) 178.50 83 95) 138.40/83.88 
15.88) 131. 112.65|162 80/80 25) % |17.54| 176.40) 68.82|109.64/80.09 

16.47) 126.87 90.041127.73175.95 % |17.68) 168.50) 57.69! 88.14 76.19 
State your Head, and Write for Pamphlet, 


JAMES LEFFEL & CO., Springfield, Ohio.U.S.A. 


BOOKS *zmausuuua 


. on receipt of price. 
THE W. J. JOHNSTON CO., 2563 Broadway, New York. 


% 
81 per Cent % 


Efficiency. % 















Northern Steel Motors = 


for connection to all kinds of ma- \ 
chinery. No line shafts, belts or 
pulleys. No floor space needed, 
Immediately adjusted to any posi- 
tion, Self-oiling. Self-aligning. 


—— FOR —— 


Eleciric Power Transmission. 


STATE YOUR REQUIREMENTS AND SEND FOR CATALOGUE. 


The Dayton Globe Iron Works Co., 


DAYTON, OHIO, U.S.A. 


Northern Electric Mfg. Co. 
Madison, Wis. 
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A SUCCESSFUL 


Electric Soldering Iron, 


Our customers who have tested our American Electric Solder-s 
ing Iron advise us that it is the first electric soldering iron that: 


PRRRRERERRRRRR RRR RE RERHRRECE RRR RR ERR ER RRR ERE RR RRRRER ERE ERE RR SSRRSRE RRR ERR EES 


has been presented to them that is in every way a practical and 
commercial success. : 

We are preparing a circular of these testimonials. Send for 
it and learn about the first successful electric soldering iron. 


ELECTRIC APPLIANCE COMPANY, 
Electrical Supplies, 242 Madison St., Chicago. 


PISTON AND VALVE ROD 


PACKING. 


Expressly for High Speed Engines. Will Hold 400 Ibs. Steam. 
20 YEARS OLD AND NO EQUAL. 


Manufactured Exclusively by 


PEERLESS RUBBER MFG. CO. 


{6 Warren Street, New York. 


GVALVE ROD 
4,10 2 loch dlameter. 16-24 Woodward Avenue, 202-210 8S. Water Street, = 
DETROIT, MICH. . 





THE PEERLESS SPIRAL) 


CHICAGO, ILL. =(2) Weston Arc Light Ammeter. 





INSULATING TAPE 


WILL NOT VULCANIZE or CRACK. 
WITH EXPOSURE. 
ACID AND ALKALI PROOF. 
THE STANDARD PAINT CO., 
Chigago, NEW YORK, London. 
Carried in stock by the 


BLECTRIC APPLIANGB:GQ., °° Maison $*- 














Samson Spot Cord, 
For Arc Light and Trolley Cord. 


Send for Samples and Prices. 
SAMSON CORDAGE WORKS, BOSTON, MASS. 


Weston Electrical 
instrament Co., 


1 The Weston Arc Light Ammeter 


Is cheap, but nevertheless reliable 
and very accurate. 





\W aterproofed) 


The scale is so proportioned that a change of 
py Of one ampere can be seen from a considerable 
distance. The instrument 1s absolutely ‘dead 
beat.”” Three different ranges are being made: 


No.1. 5.8 6.8 7.8 amperes in ,4 ampere div. 
No.2. 8.6 96 10.6 “ “e a5 
Mel. 3. 95° '40.5-.42.5 s“ a “4 


Meation the ELECTRICAL WORLD when writing for catalogues. 


INDIA & AMBER 


ea eee ed 
Raia ee ee ae 
at ey ; 
Wh ated il tla de 
Fugene MunsellsCo. 


IN ANY SHAPE OR PATTERN. 218Water St. New York & 





on electrical ey mailed to any address : 
in the world, POSTAGE PREPAID, on 
receipt of price. Address, 
THE W.J. JOHNSTON CO., 
253 Broadway, New York. 


erran 6 © NOVE R’ ear 
iy THE CONOVER MFG.CO ““xSiuszez, Wy. 


HANDSOME CATALOGUE ON 
PESSSCSRSKSSRERESE CCE RRC EERE 


Without an equal for FANS: 


Wheelock Battery, s:2.2i- 82732." 
DRY BATTERIES. Best of all is the MASCOT. 


Made by J. H. BUNNELL & CO., 76 Cortlandt Street, New York. 








Best Construction and Ingredients, Strongest, Most Durable and Reliable. Size, 5 
6x2. Fifty cents per Cell. Liberal discount, Send for special prices and catalogue. *® 


SAL AMMONIAG 


(ELECTRIC BRAND) 


For Electrical Purposes. 


Guaranteed 98 | 99% and free of lead and 
iron. If you want the best quality ask your 
dealer for this brand. 


IMPORTED BY 





A. KLIPSTEIN & COMPANY, ‘2? sra"voxm™™ "pes 


: 
4 
ef 


eee 
S- 


COMMUTATOR SEGMENTS PERFECT.<- 
AND RINGS. cs 
mee RSs 
Se CL eee ea 


Mica Insulator Co. 


Chicago, 117 Lake St. eed 


Tees) :3 


Keystone Electrical Instrument Co. 


901 MONTGOMERY AVE., PHILADELPHIA. 
Switchboard Instruments 


for Central Stations and Isolated Plants, Portable Voltmeters 
Ground Detectors and Polarity Indicators, 
CHICAGO: NEW YORK: 
1440 Monadnock Building. 15 Cortlandt Street 


Sy ® 
Self-Cooling 
Or Ing On Condensers. 
i Distilled Wat 
= pny ne Monee ong hey a, is cenieaaiel with 


scale-producing or corroding substances. 
HENRY R. WORTHINGTON, ° - NEW YORK. 


BOSTON, PHILADELPHIA, CHICAGO, ST.LOUIS, CLEVELAND, 
INDIANAPOLIS, DETROIT, ATLANTA, PITTSBURG. 


“PLANET MILLS.” 


BUCHANAN & LYALL, Proprs. 
Works: 372 President St., Brooklyn, N. Y. Offices: 101 Wall St. 





Manufacturere of 


High Class Jute Carpet Yarns and 
Yarns for Insulating Purposes. 


Quality, Evenness and Uniformity unexcelled. Manufacturing on the 
and most improved machinery, Orders and inquiries promptly 


SSTABLISHED IN THE YRAR 1870. 
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* LEVE' HEADED! AMERICAN ELECTRICAL WORKS, 


teehee saath wien on INDICATOR to determine : Sci nea 
1n 
Yeni’ to pay ala once we wilsel oninataiments’ ” 2BQL@ @Nd Insulated Electric Wire, 


DON’T FORGET WE MANUFACTURE ELECTRIC LIGHT LINE WIRE, 

















Feed Water Heaters, Steam Separators, INCANDESCENT AND FLEXIBLE CORDS, 
Damper Regulators, Oil Extractors, : . 
eureka, Garlock and Sq. Flax Packing,’ Railway Feeder and Trolley Wire, 
Exhaust Heads, Oil Filters, AMERICANITE, MAGNET, OFFICE AND 
Reducing Wheels, Planimeters, ANNUNCIATOR WIRES. 
CABLES FOR AERIAL AND UNDERGROUND . 
rosertson-tompson JAS.L. ROBERTSON & SONS oa 
INDICATOR, Svccassons 10 HINE & ROBERTSON CO,, NeW YORE Stone: BG Ackerman, 10 Cortlandt St 
ven -- $40.00. 57 Cortlandt Street, New vet, MONTREAL BRANCH: Eugene F. Phillips’ Electrical X 
Se5e5e25e525e5eSe Sesesesesesegesesese5se a Swat 


THE ONLY 


WATER-WHEEL GOVERNOR 
THAT GOVERNS. 


‘ SUPERINTENDENT’S OFFICE, 
GREENFIELD AND TURNERS FALLS STREET RAILWAY Co., t 
Greenfield, Mass., Nov. 19, 1896. 
ombard Water-Wheel Governor Co., Boston, Mass. 
GmantLemen: Your letter of November 4th at hand; in ad will say that the Lombard 
overnor regulates our wheels within two per cent., from full load to no load ; we have some 
very heavy grades on our road but the governor does the work for us, and does it well, 
Would recommend your governor to anyone — uniform speed. Yours truly, 
igned) H. C, GarFig_p, Superintendent. 
Norts :—The above letter will beof particular interest to those in charge of electric stations 
driven by water power, from the fact that the above-named plant combines difficult conditions 
which are often met with; namely, an electric road of moderate size driven entirely by water- 
power ; the load often varies from friction load to the entire capacity of the . w.a-c 
oO. 


Lombard Water-Wheel Governor Co., - 


6t Hampshire Street, Boston, Mass. 








GREATEST FUEL SAVER ON RECORD 


THE MASON HYDRAULIC DAMPER 
--REGULATOR 

Will work on ¥ lb, Variation. High or Low Steam Pressure. 
One Boiler or a Battery. 


5 WRITE FOR PRICES TO 6 Oliver St., 
THE MASON RECULATOR CO., Boston, Mass. 


Se SS25e2e52e5se2 


Rheostats. 


For All Purposes. 


|: WARD LEONARD ELECTRIC CO. 
Te: HOBOKEN, N. J., U.S.A. 


“HENR CCorrespondence Course of: 
In Writing to Advertisers Subscribers will confer a favor on us 
Y Fy NOYES, instruction tm Patent Office? 4 also on the advertisers by mentioning that they saw the adver- 


SOLICITOR OF PATENTS Practice, for inventors and= 
56 Liberty Street, NEW vORK. business men. Send fer particulars. = : tisement in THE ELECTRICAL WORLD. 


aes 
oe r efficient correspondence method. Thorough instruction in Applies 
Elostricity by competent Electrical Engineers, with APPARATUS. Dynamo con- 
a. » with adirectand alterna current dynamo. ome Sheemeeane and 
Drawing also taught. ‘erms moderate. Catalogue instl- 
a te for # Home Study of Engineering, 79-80 Blackstone Bldg., Cleveland, O. 


| THE’ CORRESPONDENCE SCHOOL OF TECHNOLOGY 


THREE COURSES [echanical, Steam, Civil and mapiote Mechanical and Complete INSTRUCTION BY MAIL. 
SEVEN INSTRUCTORS 'M ELECTRICITY. (ther Engineering Branches. CLEVELAND, OHIO. €7IP Engineering Courses. SEND FOR CaTALoaua. 


ELECTRICITY mysit 


Mechanical-Electrical Scholarship for persons who desire to qualify as electrical engineers and designers of 
electrical machinery. Electrical Power and Lighting Scholarship for those who wish to study the theory of the instal- 
lation and operation of Electric Light, Power and Railway Plants. Write for free Electrical Circular. Address 


The International Correspondence Schools, Box 818, Scranton, Pa. 


ect 


690 


ne 


O10) -)>) ao erere \ 
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REMOVAL!: 


DYER & DRISCOLL 


TO 
31 Nassau Street, New York City. 
High-Class Patent Soliciting. 


ROSE POLYTECHNIC INSTITUTE. 


A College of Engineering. Mechanical, Electri- 
= cal, Civil Engineering, Chemical courses. Wells 
s endowed. Extensive Shops. Modernly equipped § 
= Laboratoriesinall Depts. Expenseslow. 15th year, « 2 
= For catalogue address C. L. MEES, President, S sosccceccececcccencnscssccccsccncscscussccscccsscssssscsssescstttsstessscussasssa 









= Terre Haute, Ind. 


eer en ?=WEATHER™ PROOF lee 
American teste ry 


WESTERN ELECTRIC CO., New York. 
the best. Send for descriptive 





ELECTRIC APPLIANCE cO., Chicago. 
PETTINGELL ANDREWS c 0., Boston. 
ELECTRICAL ENGINEERING CO., Minneapolis. 
ST. LOUIS ELECTRICAL SUPPLY CO., St. Louis. 
THE BRADFORD BELTING CO.,, Cincinnati. 


Phillips Insulated Wire Co., 


Office and Factory : PAWTUCKET, R. 1. 


circular, Absolutely Non-Infringing. 
Protection Guaranteed. 


‘AMERICAN BATTERY CO., 


Est’p 188. 44 W. Quincy St., Chicago, Ill. 


For Seacienar yy 7 oc talte, 


i Traction Engines, Tugboats, &c. 
a 


JENKINS BROS., oat” ents, 
NEW YORK, BOSTON, PHILA, aon 
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SITUATIONS WANTED. 


The rate for “ Situation Wanted ” adver- 
tisements of forty words or less is one 
dollar an insertion; additional words two 
cents each. Remittance should accom- 
pany order. 


POSITION WANTED — As electrical en- 

gineer to a smal! railroad, or foreman «= 
of an electric manufacturing or repair shop; & 
eight years’ experience in electric manufac-s 
turing, railway equipmentand construction. 5 
Address ‘‘ ELECTRIC,’’ care The Electrical # 
World, N. Y,. 


PROPOSAL. 


Bids for lighting the streets ands 


, . =Alcondition; must be between 8,000 ands 
public squares of Oneida, Madison = 11,000 ohms resistance, and subject to test 5 


County, N. Y., with electricity, for five = 
years, will be received up to8 o’clock = 
P.M. July 9th, 1897. 
signed for specifications. 


H. L. BONNEY, Clerk, 
Oneida, Madison County, N. Y. 


Write to under- 


By order of the Board of Trustees. 


Charles Marshall, 
Glenn Building, Baltimore, Md, 
Barton & Wilmer, Solicitors. 


By virtue of a decree of the Circuit Court = 
No. 2 of Baltimore City, the undersigned, 
RECEIVERS, will sell by PUBLIC AUC-= 
TION, in the REAL ESTATE EXCHANGE, & 
corner of CHARLES and LEXINGTONs 
STREETS, BALTIMORE, MD., on WED-=s 
NESDAY, the 7th day of JULY, 1897, at 1% 
o’clock, P. M., ALL THE PROPERTY, real, = 


ELRCTRIC POWER AND LIGHT COM-# 


No More Sparking and Cutting. 





WILL PREVENT SPARKING. 
WILL KEEP THE COMMUTATOR 
IN GOOD CONDITION, AND 
PREVENT CUTTING. 


ABSOLUTELY WILL NOT GUM THE BRUSHES. 


It will put that high gloss on the Commutator you have so long 


sought after. 


Send for Free Sample Stick. 


SOLE MANUFACTURERS, 


K, McLENNAN & CO., MARQUETTE BUILDING, CHICAGO. 


WANTED! 


WANTED. 


A reflecting galvanometer and shunt, in§ 


before purchase. 
Send lowest price and particulars to 


“INSULATED,” 


Care THE ELECTRICAL WORLD, N. Y. 


son preferred. 
s dition and price. Address, ‘‘E. I. O.,” 
= care The Electrical World, N. Y. 


We pay the 
Freight 
one way. 


Fourteen 
years’ 
practical 
experience. 







REPAIR WORK ecia.. 


Armatures, Generators, Dynamos, 
Motors, 
Commutators, 
Transformers, 


Lita 






“ 
Pe 
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REWOUND, 

REFILLED, 

REPAIRED. 

Acquaint us with your difficulty and we'll quote 
you price for removing same. 

THE W. H. ELLIOTT ELECTRIC COMPANY, 
General Electric Repairers, 

14, 16 & 18 Middle St., Cleveland, Ohio, U.S.A. 


TT YT ae re TES es scsccccc cee eeeeR RUC U ROR RU CUR COEUR CCB OR UCR SORCOSORERSESEESEBSESSEEEEES 


AGANTS WANTED. 


By an established manufacturing company, competent and reliable agents 


PANY OF BALTIMORE CITY, including all = 
PATENT RIGHTS and LICENSES belong-® 
ing to said company, and all its POWERS, = 
RIGHTS, PRIVILEGES and FRANCHISES, & 
and ALL CONTRACTS for ELECTRICAL# 


SERVICE in force at the day of sale (but ex- = 


in Southern and Central States. 


I r The company is prepared to offer complete 
lines of Bi-polar and Multi-polar generators and motors. 


Only thoroughly 


cepting outstanding claims and claims dues responsible firms considered. Reply, stating full qualifications, to 
“AGENCIES,” 929 Chestnut Street, Philadelphia. 


the Receivers), and especially the following, = 
viz. : 

All that LOT OF GROUND AND IM-s 
PROVEMENTS situate in the city of Balti-$ 
more and thus described: Beginning at the = 
northeast corner of HOLLIDAY andCENTRE s 
streets, and running thence northerly, front-® 
ing on the east side of Holliday street one « 
hundred feet: thence easterly at right angles § 
with Holliday street to the west side ofs 
Jones’ Falls; thence southerly, bounding on § 
the west side of Jones’ Falls to the north side ’ 
of Centre street, and thence westerly, bound- s 
ing on the north side of Centre street to the § 
place of beginning. (See assignment from» 
Chas. E. Dickey to the United States Eleetric § 
Light Company of Baltimore City, lands 
records of Baltimore City, Liber J. B., No. 
1127, folio 470, etc.; also om from J. L. R. 
White and wife to the United States Electric 
Power and Light Company of Baltimore § 
City, same land records, Liber J. B., No. 1499, = 
folio 330, etc.), said PROPERTY being in FEE & 
SIMPLE, IMPROVED by a ONE-STORY® 


BRICK and FRAME ELECTRICAL CEN-s 
TRAL STATION BUILDING and SIX§ 


TUBULAR BOILERS, rated at sixty-five» 
horse-power each ; TWO WETHERILL COR- § 
LISS ENGINES, rated at one hundred and» 
seventy-five horse-power and two hundred § 
and fifty horse power, respectively ; twenty- = 
four UNITED STATES WESTON ARCs 
DYNAMOS of a total capacity for about § 
FOUR HUNDRED and EIGHTY ARCs 
LAMPS, with shafting, belting. pulleys, etc.;$ 
all said COMPANY’S POLES and POLEs 
LINES, comprising about ONE HUNDRED. 
and NINETY-FOUR POLES and FIFTY-5 
FIVE MILES of WIRE, with all the APPUR- «= 
TENANCES and BELONGINGS thereof, § 
including pole rights and rights of way ; one = 
small high-speed engine, one underwriter’s & 
pump, the electrical instruments and thes 
tools and machinery in the machine shop, all » 
to be sold together as a going concern. 

Terms: One-third cash, the balance in six « 
and twelve months, with interest from day of & 
sale and to be secured to the satisfaction of ® 
the Receivers ; or all cash, at the option of» 
the purchaser. 

A deposit of five hundred dollars ($500) re- 
quired at the time of sale. 

Taxes adjusted the day of sale. 


Signed, > CHARLES M. ARMSTRONG, 
RANDOLPH BARTON, 
RECEIVERS. 


MATTHEWS & KIRKLAND,' 
AVOTIONEERS, Baltimore Md, 


WM. A. ROSENBAUM, 


ELEOTRIOAL EXPERT 


AND PATENT SOLICITOR, 


Boom 177, Times Bidg., New York Oity. 


Guccessor to the Patent Business formerly 


conducted by the W. J. Jounsrox Co. 


Tothe Electrical Manufacturers and 


Allied Trades: 


= The undersigned is willing to take a select 
= listof manufactures to handle on a fair 
commission. Only first-class goods desired 
or handled. To all such, satisfaction is 
yuaranteed, 16 years’ experience, and a 


first-class clientele. 


J. M. LENNON, E.E.. M.E., 
548 South Spring St., Los Angeles, Cal. 


. PROPOSALS. 


= Bids for Electric Street Lighting of the 


City of Olney. 


= bids up to 4 o’clock p. m. on July 5th, 1897. 
= First--For street 
= lights for a period of ten years, also a fran- 
=chise for the erecting, maintaining and 
f operating of an Electric Light, Heat and 
= Power Plant for the same period. 
= Second—Bids for street lighting by elec- 
stric lights for aterm of ten years from the 
= date said lights are started, and also fora 
=a twenty years’ franchise for erecting, main- 
staining and operating of an electric light 
=plant; said plant to operate within the 
#present and future limits of the City of 
© Olney, Ilinois., 
= The City of Olney reserves the right to 
"reject any and all bids. 
Dated Olney, Illinois, June 7, A. D. 1897. 
J. H. SENSEMAN, Mayor. 
J. H. WHITE, City Clerk. 





OUR PYRAMID. 


THE NATIONAL. .. 
.. ELECTRIC CO. 


J. E. ELLIOTT, Gen’l Manager, 
15 Michigan St., CLEVELAND, OH/0, 


Motors and Dynamos 
of Every Size and 
Type Repaired. 


17 YEARS’ EXPERIENCE. 


Second-Hand Apparatus 
Bought and Sold. 


One 250-volt Dynamo, No. 20 Edi- & 


State present con- = 


The City of Olney, Illinois, will receive 


lighting by electric 


HELP WANTED. 


The rate for “Help Wanted” advertise- 
ments of forty words or less is one dollar 
and fifty cents an insertion; additional 
wordsthree centseach. Remittance should 
accompany order. 


HELP WANTED. 


Big inducements to any one who 
can influence trade for 


ORD'S CHEMICAL WATER PURIFIERS 


A new pamphlet, full of informa- 
tion, that cannot be obtained else- 
where, which will do the work. 
Don’t miss it. Address, 


GEORGE W. LORD, Phila., Pa. 


= 

. ANTED—A competent engineer with 
= $5,000 or $10,000 to invest in an electric 
slight plant and artificial ice factory in 
= Illinois, and take charge of plant. Isa good 
= paying town, and has been operated several 
= years, * Address ‘JOPPORTUNITY,”’ care 
= The Electrical World, N.'Y. 


See R EERE 
= WANTED — To buy or lease, electrie 
- light plant, or gas and electric light 
= plant, in place of 8,000 to 16,000 population, 
= by apractical gas and electric light mana- 
=ger. Address ‘** MANAGER,” care The 
= Electrical World, N. Y. 


[FOR SALE—CHEAP. 


= 350 6-pin, 8-ft. arms, 1{-in. holes, 
= 200 4-pin, 5-ft. arms, 3% x 4% in., finished 
size. 
200 2-pin, 3-ft. 6-in. arms, 334 x 4% in., fin- 
ished size, 
7000 14%-in. Locust Pins. 
5000 Painted Oak Brackets. 
4000 14%-1n, Oak Pins. 
Will close above out at a bargain if taken 
at once. Address, 
W. B. HUGHES, 
101 Henry St., Brooklyn, N. Y. 


FOR SALE. 


The following described second-hand 
Selectrical machinery and appliances in 
= good order we offer for sale and are pre- 
= pared to make prices which will, we be- 
s lieve, be found attractive: 

One D-62 500-volt T.-H. Generator. 

One 20 K. W. 125-volt Edison Generator, 
Two 250-light 70-volt U. S Generators. 
Two 40-light arc U. S. Generators. 

One 20-light are U. S. Generator. 

100 single carbon U.S. arc lamps. 

One 10 H. P. 220-volt Detroit Motor. 

One 2 H. P. 10-ampere Baxter Arc Motor 
One 1200 ampere 500-volt Thomson re 

cording wattmeter. 
One 26-light 70-volt Thomson recording 
wattmeter, 
‘or further particulars 
above, address, 
MICHIGAN ELECTRIC CoO,, 

No. 101 Woodward Ave., Detroit, Mich. 


FOR SALE. 


: Bargains in Street Railway 
: Apparatus. 


= 


regarding the 


MOTORS. nn. 


4G. ©. 800 Motors....-..... $185 00 
2 Steel Motors, ‘‘C” No. 3....200 00 
4 Walker Motors, 30-H. P....175 00 
2 Westinghouse No. 12, 30-h.p.150 00 
10 ee No. 12, 20-h.p.160 00 
2 ‘6 No. 3, 25-h.p.150 00 
24 Edison No. 6, 15-h.p........ 65 00 


GENERATORS. 
Edison, T.-H., Detroit, Rae. 
Write for prices. 


TRUCKS. 


20 McGuire old style cars and trailers. 


wn 


€ 
t 


Write for photos and prices. 


The Electrical Exchange 


Long Distance Telephone, 744 Express. 
166-174 South Clinton St., 
CHICAGO, ILL. 
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FOR SALE. 


RAILWAY GENERATORS. 


One M. P. 500-K. W. Westinghouse with instruments. 
One M. P. 300 ‘* o $4 s 


TwoM.P. 150 ‘ * * “ 
Two M. P. 200-K. W. General Electric (for direct con- 
nection). 


One M. P. 80 T.-H. 

Two D 62 500-volt T.-H., with instruments; very cheap. 
Two150-K. W. Edison, first-class condition; $1,100 each. 
Two 60-K. W. Edison. 

One 45-K. W. Edison. 


CAR MOTORS. 


Ten G. E. 800 (3 or 4-turn), type B, drum armature; 
practically new. 

Ten G. E. 800 (3 or4-turn), ring armature. 

Twenty W.P. 50's, with new commutators. 

Six G. E. 800, extra armatures, drum type. 

Six G. E. 800, extra armatures, ring type. 


ALTERNATORS. 


One 120-K. W-.1,000-volt T.-H., toothed armature, exciter 
and instruments. 

One 60-K. W.1,000-volt T.-H., toothed armature, exciter 
and instruments. 

One A 35 650-light, 1,000-volt T.-H., with exciter and in- 
struments. 

One 75-K. W. 2-phase, 2,000-volt Westinghouse, exciter 
and instruments; practically new. 

One 30-K. W. 1,000-volt Westinghouse, toothed armature, 
with exciter. 

Two 750-light, 1,000-volt Westinghouse, complete; very 
cheap. 


DIRECT-CURRENT LIGHTING 
DYNAMOS (110 volts). Special offer. 


Two_D 80 T.-H. compound wound dynamos, practically 
new; extremely low price. 

One M. P. 100-K. W. Westinghouse. 

Two 100-K. W. Edison. 

Two 60-K.W. Edison. 


Two 45 = . 

Two 30 “ hy 

Two 15 " 2 

Two 8% “ “s 

One 400-light Westinghouse. 

One 250 ‘ cs 

Two 60-amp. compound Letter type, brand 
new. 


One D 3-K. W. T.-H 
ARC DYNAMOS. 


Two 65-light, No. 8, 10-amp, Brash. 

Two 50-light, M. D. 10-amp. T.-H.. ring armature. 
Two L, D. 12, 50-light, 1,200-c. p. T.-H. 

One 35-light L. D. 2 T.-H., ring armature. 

One No. 8 75-light 1,200-c. p. Wood. 

One 45-light 1,200 c. p. T.-H. 30-light; ring armature, 


ARC LAMPS. 


We have on hand a large stock of T.-H. and Brush 
arc lamps, double and single, 2,000 and 1,200 c.p. All 
have been thoroughly overhauled, and are offered at 
extremely low prices. 5 


STATIONARY MOTORS. 


One 15-h. p., 500-volt C & C, 
One D 40 220-volt T.-H. 

One 20-h. p., 220-volt Edison 
One 6-h, p., 220-volt Jenney.° 
One 3-h, p., 220-volt Jenney. 
One 8-h. p., 220-volt C & C. 
One 1-h, p., 220-volt C & C. 
One 3-h."p., 220-volt Sprague. 
One %-K. W. 110-volt Edison. 


TRANSFORMERS, 


We have on hand a large stock of Stanley and T.-H. 
type F converters, 1,000 volts primary, 50 or 100 secondary 
which we are selling at a very reasonable price. They 
are practically new, and were replaced immediately 
after being purchased, for the reason that it was neces- 
sary to adopt 2,000 volts. They have all been put through 
the factory. 


Write for our List of these Transformers. 


Every machine guaranteed to bein absolutely first- 
class condition. 

If you need anything that is not on this list write to 
us anyway, as we can almost certainly secure it for you, 


WE BUY APPARATUS IN GOOD CONDITION OF WELL-KNOWN MANUFACTURE. 
ROSSITER, MAC GOVERN & CO., 107 Liberty Street, New York. 


For Sale—Stationary Motors. 


110 Volt. 220 Volt. 
1 % H. P. Crocker-Wheeler 1 \% H. P. Edison. 
10 yw “ Sprague. 1 % %“ Sprague. 
1 y% * Lundell. 1 ye « " 
1 % ‘“ Roth & Eck 3 1, Edison. 
1 ~~ = Edison. 1 % “™ Crocker-Wheeler 
1 1 “Hawkeye 1 1 = Rockford. 
.- 7 “Edison. rt ** Thomson-Houston 
1 1 - Wood. 1 1 **  Crocker-W heeler 
. Ss « ~~ Thomson-Houston = & * Cer. 
1 3 “ — Hornellsville. 1 1% +“ Baxter. 
3 4 “« Westinghouse 1 2 -. ae 
= “Edison. 1 2 “Edison. 
1 § “ Eddy. 1 2 ** La Roche 
a “* Westinghouse 2 2 “ Fddy. 
> <s * Kdison 1 3 = - 
2 WwW - ” 1 3 “Bain 
1 *« —-Thomson-Houston 1 3 . ea 
1 5 “« Westinghouse 4 “Edison. 
3 Ww “* Edison S Ss *“ —-Thomson-Houston 
2 Dd ” - 1 5 - Ese. 
1 3 * ‘Thomson-Houston 1 §$ «  Crocker-Wheeler 
1 wD «Edison, 1 %% “ Mather 
1 35 oe 3 7% “ Edison 
1 6 “ “ 1 10 “Eddy. 
1 7 ” - 1 W “Edison 

1 10 ‘* Mather. 
1 6b “Edison 


All machines IN STOCK for immediate delivery. Send for our monthly BARGAIN SHEET, giving 
complete list of machinés; 110-Volt Dynamos, Alternators, Arc Dynamos and Lamps, Power Generators * 


Transformers, Instruments and Supplies. 


CHAS. E. GREGORY COMPANY, 


47-49-51-53 S. Jefferson St.,; - 


FOR SALE. 


- 
['wo Lines of Shafting. = 
No. 1Shaft. 5in. diameter, 33 ft. long. . 
Driving Pulley, Win. diameter, 36 in. face. s 
Two 64 in. diameter, 19 in. face Hill Clutch Pulleys. § 
One 60 in. diameter, 13 in. face Hill Clutch Pulley. * 
rhree Patent Belt ‘fighteners and Shifters, complete § 
No, 2 Shaft, 5 in. diameter, 53 ft. long. s 
Driving Pulley, 54in. diameter, 42 in. face. = 
Seven 60 in. diameter, 13 in, face HIll Clutch Pulleys, § 
One 64 in. diameter, 19 in. face Hill Clutch Pulley. = 

~ 


All the above in use a short while and complete ing 
position, 
Susquehanna Ave., Philadelphia, Pa. 

FEC CRRR RR RCR PERE E RHEE 


SPECIAL BARGAINS. 


One 25-hp. 
Motor. 


15-Light 2000-c, p. Excelsior, - - $125.005 
7% * 110-volt Mather, - - 115.00 = 
2-H. P. 110-volt Sprague, - - 
4 ° 220-volt Adams, - - 
Ht ' 220-volt Jenney, - - - 
5 


Motor. 


- 115.008 300- 
150,000 2 ¥° 300-1t. 


™ 220-volt Eddy, - . - 200.005 
15“ 6500-volt Eddy, - - - . 
20 * 220-volt Sprague, - - + 225.00 = 


All Guaranteed. 


SCHUREMAN & HAYDEN, 
302 Dearborn St., Chicago. 


— at mt OD 
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FOR SALE. 


Four 60-It. Wood Arc Dynamos. 
C 


Can be seen 4 applying at once, 2138 One hundred 
i Wood Arc Lamps. 
500-volt 


One 5-hp. 220-volt 


75.00 s One{350-It. 110.volt Edison Dynamo. 
Compound 

s Motor Co.’s Dynamos. 
190.00 = One 80-lt. Compound Wound Detroit Motor 8 


C.F 
20 H. P. Edison 
5 “ “ aoe af ag te : > 
- . 3 t. Ne faven, R. and F. 
D5, ‘© Thomson-Houston 16 in. x7 ew Haven, a 


aw” - cm = 14 in. x 6 ft. Putnam, R. and F, rest 


= 24 in. x 10 ft. Prentiss with,C. R., P. C. F. and Taper. 
= 18 in. x 6 ft. Prentiss plain Gib ane P. C. F 


= 16 in. x 6 ft. Bullard, C. R. and P.C, F 
Has two chucks 


A Fine Lot of SECOND-HAND MACHINERY Just Secured. 


60 in. x 27 ft. Putnam Triple Geared ; latest pattern. | 15-in. Prentiss Friction Shaper. 
36 in. x 16 ft. Prentiss Standard Lathe, C. R. and P. 


12-in. Prentiss Adjustable Crank Shaper. 

37 in, x 36 in. x 8 ft. Pease Planer with attachment for 
boring. 

30 in. x 30 in. x 7 ft. Gleason Planer 

24 in. x 24 in. x 6 ft. Putnam Machine Co. Planer with 
angle plates. 

24 in. x 2441n. x5 ft. Pond Machine Tool Co, Planer 


Has chuck, | 


, = 14 in. x 6 ft. Prentiss Bros., R. and F. rest. | Worm drive. 
500 Volt. = 13.in. x 6 ft. Pratt & Whitney, R. and F. weight rest 20 in. x 18 in. x 3 ft. New Haven Planer with chuck 

1 H. P. Crocker- Wheeler =A lot of Thompson Speed Lathes with slide rests. No. 2 Garvin Semi-Universal Milling Machine, com 
1 “« Eddy. = Two American Tool and Machine Co.'s Fox lathes. plete. ; 

2 ; oo » 28-in. Blaisdell Drill, B. gears and P. feed. Has chuck. | No, 1 Garyin Power Miller, complete. 

2 “« Hawkeye. = 26-in. Snyder latest pattern Drill, B. gears andP. Feed. | No. 3 Garvin Hand Miller, complete. 

2 « Commercial. = Two heavy pattern Pratt & Whitney Gang Drills | No. 1 Garvin Hand Miller 

3 * Thomson-Houston » with chucks. | No. 1 Pratt & Whitney Hand Miller. 

3 “ Crocker-Wheeler. = Three-spindle Garvin Gang Drill with chucks No. 5 Garvin Power Miller, back geared 

3 «Detroit. = Four-spindle Slates Sensitive Drill with chucks. | No. 3 Garvin Lincoln Pattern Miller, heavy pattern. 
5 « 66 = One-spindle Slates Sensitive Drill. | 15 Friction Drop Hammers, all makes and sizes, from 
5 Bem * One Barnes Friction Disc Drill. 200 to 1,000 Ibs. 

7% ‘* Thomson-Houston, « 16-in. Hendey late pattern Friction Shaper. 

7 as ‘o rei = > . 

new nee ial = Send for complete lists of New and Second-hand Machinery. 750 Machine Tools in stock. 
10 ‘Kester - Ss 00L & SU LY C0 CHICAGO STORE: 62-64 South Canal Street. 
10 «  Kdison = PRENTI T PP +5 NEW YORK STORE: 115 Liberty Street. 

= . eee eee S| SRPCCCPCR PERE TT PT CREE RHEE PETE EERE EPEC 
. e g 3 

15 ‘Edison = FOR SALE. 
2 a. wee = One 900-Light Westinghouse Alternator. 
30) Eddy. pos Pe ‘ “ ‘“ 
35 ««  Jenney = One 750 
5) ee a =One 500 “ “ 
vis) «Edison, = One 600-Light National Alternator with Exciter and Instruments, and a Rice 


= One 300 * 


- Engine to operate same. 
= One 450-Light U. 8. Dynamo; compound wound, 
sé e «oe ee 


with newly wound Armature 


and new Commutator. 


new Commutator, 


= One 225-Light Edison, compound wound, with newly 


wound Armature and 


= CHICAGO. = One 25-Horse Power, 220-Volt Sprague Motor (new). 


= Twelve 8-Light Electroliers; all brass and wired, 
PREC RTHCPCR TRH SPCR ETRE TTS REST RECESS RPE R SCRE RRR R RSPR SPEER ECR E SRE RRERREEEREEEEEEE = CH, WwW, P, 50 and 30 Commutators. 


1,200-c, p. 


a 
Wound Detroit § 


5 WORLD. 


a 
In Writing to Advertisers Subscriberss 
Co.'s Dynamos. 5 will confer @ favor on us and also on theS horse power, practically 


CLARK ELECTRIC CO,, 


DETROIT, MICH. 


= advertisers by mentioning that they saw § never been used ; suitable for power, i 
® the advertisement in THE ELECTRICALs ation and low 


= Thirty-eight feet of G-inch endless Dynamo Belting; used one month. 
= Other Dynamos and Motors, 


HIGH-GRADE REPAIR WORK AT 
REASONABLE PRICES. 


ne Wit. Wood Are Dynamo. =Hartley Electrical Works, 263 Randolph st, Chicago. 


Three hundred 2,000-c. p. Double Carbona 


Wood Arc Lamps. P SSUCREREERECSSDES OP CUC ESSE SEUSS COREE OOS ONDE eehnD ESR eSEREERETES ES COS 


Double Carbon § FOR SA LE ! 


‘0,3 = Copies of The Electrical World from s 

I 3 oO Mo oO, is I s 
retroit Motor Co.'S8 Tan. ist, 1888, to May, 1896; also, The= 
— ‘o's 2 Electrical Engineer from May, 1882, 
en. Tenet sto May, 1893. They are clean ands 


* ready for binding. No reasonable of-& RALPH VOSE, 
fer refused. Box 206,Somerville, N. J. 


Please write for prices. 


: WANTED and FOR SALE 


All kinds of second-hand 


Testing Instruments. 


25 Sunnyside St., Hyde Park, Mass. 
SBSSSCRCRERERSERSRERERERER ERE eee eee 
OR SALE—30 W, P. Electric Motors. 
Form F., General Electric, 220 volts, 30 
new, mearcest 
lumi 
voltage car plant, by 
« METROPOLITAN RAILROAD CO., 
= Washington, D. C. 


SECOND-HAND ENGINES. 


A rare chance to buy good second-hand Engines, built in the best known shops 
and guaranteed to be in good repair. 


AMERICAN ENGINE CO., Bound Brook, N. J. 
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: Manufacturers and 


Dealers in 


'@ TELEPHONE 
APPARATUS, 


Jacks, Plugs, Drops, Switches, 
Telephone Instruments, 
Experimental Work. 
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STANDARD TELEPHONE & ELECTRIC CO., 
MADISON, WIS. 





THE UNIVERSAL 
WIRING COMPUTER. 


By CARL HERING, 


Switchboards, 
Transmitters, 
Receivers, Cords 


AUTHOR OF “‘ PRINCIPLES OF DyNAMO-ELECTRIC MACHINES,” “ MAGNET WINDING,” ETC. 
Gives the sizes of Wires directly in circular miles or in gauge numbers for any make 
of lamp (or any horse-power of current), for any .oss, for any number of lamps, and at any dis- 
tances, without calculations, formula, or knowledge of mathematics. 
It is the equivalent of a complete set of tables for all practical cases, with the ad- 
. = vantage over these of being much aenaiee, more compact and handy than such a cum- 


185 FRANKLIN ST., 





= bersome and bulky set of tables would It gives the result in as little time as it 
= would otherwise take to write down the figures to perform the calculation. 
. a = The book includes also an iilustrated article giving general hints on wiring and a 
= set of original Useful Auxiliary Tables, such as for heating limits, weights of insulation 
POC P PRPC CHC R RRR CREP T TREC CCCP TREE CREPE REECE ERCP EEE EEE Hower 4 uctions composite wires of large sections, weights and resistanes, wire, 
= gauges, etc. 
preews [ 0 f K WO 0 ) T K A N S M T TE R = Convenient Size for the Pocket. Cloth. Price, $1.00. 
Is protected by Letters Patent No. 528,640 and No. 557,588, Issued : Copses of thss or any other esectrscas book or books tublished, wils be brombtiy mailed te any 
Nov. 6th, 1894, and April 7th, 1896, respectively. = ddvess in the worsd, POSTAGE PREPAID, On receipt of price. vess 
The electrodes have a“ variable air space’ between them, and the adjustmenti = 


obtained by tension, instead of pressure. ® 
The Lockwood is positively the only transmitter on the market having no contact = THE W. = JOHNSTON CO. Publishers 
between electrodes, consequently parties liable to infringement suits and promoters of = ) 

long-distance systems will find it to be the only telephone that will satisfy the fears §$ 


of their subscribers. The transmitter can be placed upon any instrument now in use, » 253 BROADWAY, NEW YORK. 
and an exchange of transmitters is easily effected. Address 
TEE LO °cokw oop 


LONG DISTANCE TELEPHONE & TELEGRAPH COMPANY OF AMERICA, 
JOSIAH TICE, Manager. No. 80 Albany St., NEW BRUNSWICK, N. J. 


OUR CELEBRATED No. 98 TRANSMITTER. 


FULL NICKELED. Price, $3 00 net. 





Can be mounted on Adjustable Arm when desired 


Teleplioues, Switehboards and Appliances 


Everything to complete and fully equip a modern and up-to-date Telephone Exchange, 
including Construction material, at lowest market prices. Our Switchboard Drop, the 
latest built on the dynamo principle. Insertion of the plug restores the drop. 





No. 16, Long Distance, 


a - 
with 98 ‘Transmitter and IVI sso I ele ho VIF ( -O No. 15, PRICE, $8.00 NET. 
Adjustable Arm. Strictly i url p ne Gg. “yg An excellent telephone for 


up to date. short lines and exchanges. Our 


write for Catatogue and Prices Q{7-9(Q9 Market Street, ST. LOUIS, MO., U.S. A. tisiantinctare ot thie instn 


ment, 
















The Electrical World’s 


~ CONSULTING ENGINEERS. 


NTHONY, PROF. WILLIAM A., 
Consulting Electrical Engineer and Electrical Expert, 
TEMPLE COURT, 5 BEEKMAN 8T., NEW YORK. 


YAN & HUMPHREY WILLIAM H. BRYAN, M. E. 
BR mY, H. H. HUMPHREY, M. 8. 


Mechanical and Electrical Engineers. 


Consultations, Reports, Estimates, Plans, Specifications, Superintendence, 
Tests, Purchasing, Designs of Central Stations a Specialty. 


ROOMS H & I, TURNER BUILDING, ST, LOUIS. 
SECT CCRERRT RRR RRC RCE SRE RESETS RRR RRS RRR RRR REE 
_ Harry P. Crossy, S. B. 
bi \ROSBY & CORRAO, ___ Atva G. Corrao. 
Mechanical and Electrical Engineers. 
Special Machinery, Plans, Estimates, Specifications, Superintendence, Expert 
Nesting, Purchasing, Consultations, Economy of Systems a specialty. 

7 309 SUMMER ST., LYNN, MASS. 
SSSR TEETER EERE EER eee 
[Av!>: ALBERT GOULD, 

Electrical Expert and Solicitor of Patents, 
WASHINGTON LOAN AND TRUST BLDG., WASHINGTON, D. C. 
SERRE TREE RCRA RRC RRR REE REE Eee eee 
FY: THOMAS J., 


Electrical Engineer. 
Estimates, Plans, Specifications, Tests and Reports. 
39 CORTLANDT STREET, NEW YORK, 
(ERG RERERSSREKERRR ERE SRR RSET RRS RESETS EERE REE 
ALBERT B, HERRICK, 
ERRICK « BURKE, JAMES BURKE, 
Central Station Experts & Consulting Electrical Enginecrs. 
Designers of light and power stations, and distribution systems, Specifications, 
plans and supervision. Tests and reports on the economy of plants, Cable address: 
RICHBURK, Long Distance Telephone: 2059 Cort, 
AMERICAN TRACT SOCIETY BLDG., N. Y. City. 
SSSR EH RRR SSRIS REECE ERR eee 


OUSTON & KENNELLY, ee. J _ Boveees, | Ph. D. 


Electrical Experts and Consulting Electrical Engineers. 


Estimates, Plans, Getto. Supervision and Reports, Opinions, Measurements, and 
‘ests. Patents, Interferences, and Infringements. 
OFFICES, 1105 BETZ BUILDING, PHILADELPHIA, PA. 
Laboratery, N. 41st St., Philadelphia. Long Distance Telephone, 2573 Philadelphia, = 


— A. L. 
Consulting Electrical Engineer, 


36 ORIEL BUILDING, ST. LOUIS, MO. 
Estimates, Plans, Specifications, Examinations, Reports, Tests, 


STERBERG & SUTTON, MAX OsTERBERG, E. E. A. M. 
O FRANK SUTTON, E. E. 
Gas and Oil Engine 


Consulting Engineers and Electrical Experts, 
Plants a Specialty. 


Tele. 732 Broad. 
SERRE ESS SSCS ETECEETC ESET K SERRE RICE REECE ERE EERE REE eee eee 


BOWLING GREEN BLDG., 11 BROADWAY, N. Y. 
ECKENZAUN, FRED’K, 
Consulting and Contracting Electrical Engineer, 


Specialty: S 

Storage Battery Plants for Lighting, Power and Signalling (Municipal = 

STORACE Fire Tice. etc.) Storage Battery Equipments for Launches, Yachts, § 

aii RY oc: peaenee mney Sesenaetins and Controiling Devices, ‘ Designing, = 
a xaminations, Tests, Reports, 


44 PINE STREET, NEW YORK. 


SESS RERERRETERE EERE RTC CRERRRRRRRRER RN SRERRCRE RR RR EE K e 


Stee WIi. S., M1. S., Mem. Am. Inst. Elect. Engrs. 
Consulting and Constructing Engineer, 


Specifications, Plans, Estimates, Reports, Tests, Designing and Supervision. 
Electric Traction, Electric Lighting, Power Transmission, Steam Engineering. 
1 NASSAU STREET, NEW YORK. 
SERRE RRR RRER EERE RRR RRR RRC RRC RR ER ERR RRR RRR RRR RRR RR ERR 


Wo.Lcorr, TOWNSEND, 


Consulting Electrical and Mechanical Engineer, 
ROOM 455, BOWLING GREEN BLDG, NEW. YORK 


».» UNDERGROUND... 


CONDUIT. 


JOHN T. McROY, 
915 Chamber Com. Bidg., Chicago. 
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Directory of Engineers. 


‘CONTRACTING ENGINEERS. 


LLIS & CO., B. O., 


Electrical Engineers and Contractors, 
136 LIBERTY STREET. NEW YORK. 


EPPER & REGISTER, 
P General Contractors. 


1414 SO. PRNN 8QUA FHILADELPHIA, PA. 
Electric Street wWiys a Specialty. 


METHURST & ALLEN, W. A. SMETHURST. 
Electrical Engineers and Contractors, RODNEY D. ALLEN. 


1216 BETZ BUILDING, PHILADELPHIA, PA. Long Distance Telephone 3931. 
Complete Electric Light and Power Installations. Electric R lway Work a Specialty. 


. (si i. 
255 GREENWICH STREET, NEW YORK CITY. 


Electrical Contractors and Manufacturing Electricians, 


Special electrical apparatus designed and built, dealers in new and second-hund 
dynamos and motors, complete electric plants installed, electrical repairing. 


SCRA C TECK SRC R REPRO R TREMP CREE eee 
BOOKS Address—Tue W. J. JOHNSTON CO., 
253 Broadway, New York. 


THE H. B. CAMP COMPANY’S 


Vitrified CLAY Conduit 


for Underground Telephone, Telegraph or Electric Light Wires. 


on electrical subjects mailed to any address in the 
world, POSTAGE PREPAID, on receipt of price. 


This conduit is made of vitrified clay, 
Standard size, three inches internal diameter. 
We can make any size or multiple of ducts 
desired. Laid with our patent Mandrel, a 
perfect alignment is insured. We claim for. 
strength, economy, durability, simplicity 
cheapness and perfect insulation it is the 
best. In use by the most prominent com- 
panies. Any information cheerfully given. 


MANUFACTURED BY 


THE H. B. CAMP COMPANY, AULTMAN, 0. 


N. B. BUBB, Manacer. J. M. CHESNUT, Super. 





Williamsport Wooden Pipe Co., 


MANUFACTURERS OF 


Wooden Creosoted Conduit, 


UNDER CHESNUT PATENT. 





Write for Information and Save Money. 


GENERAL OFFICE: WILLIAMSPORT, PA. 
A. D. FRENCH, New York Agent, 
Office: Edison Building, 44 Broad Street, N. Y. 


Over 500 miles of this Conduit now in use in the City of Philadelphia. 


For underground electrical purposes the conduit produced under this process is the 
most practical, the most durable and the most economical of any conduit on the market. 

This conduit is now being used in the leading tities, and the best of references 
furnished on application. 
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DETROIT TELEPHONE SWITCHBOARD. 


The undersigned builds Telephone Switchboards, from the 
smallest up to a Switchboard that will successfully control 
10,000 lines, 


Correspondence solicited from Independent 
Telephone Companies. 


CHARLES MARTIN, 


14-16 Macomb Street, Detroit, Mich. 
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ELECTRICITY RULES THE WORLD !! 


IN THE TELEPHONE FIELD 


The Sutton Nisin 


STANDS PRE-EMINENTLY ALONE. 
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PHOENIX INTERIOR TELEPHONE CO., 


93 Washington Street, x us w& NEW YORK, U. S. A. 
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THE STANDARD THE 


MY COILS ARE MY BEST ADVERTISERS. 


C. F. SPLITDORF, 


MANUFACTURER OF ELECTRICAL SPECIALTIES, 
17-27 Vandewater Street, = 
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tm Keystone Telephones 


EXHIBITED AT THE 


DETROIT CONVENTION 
Were Surpassed by None. 


KEYSTONE TELEPHONE CO., 


| MANUFACTURERS OF LONG DISTANCE TELEPHONES, 
565 Old Avenue, Pittsburg, Pa. 


“TELEPHONE TROUBLES 


AND HOW TO FIND THEM,” 


W. H. HYDE anv J. A. MCMANMAN. 


PORMALLY EDITED BY 


PROF. CHAS, H. HASKINS. 





June 26, 1807. 





New Dynamo Tender’s Hand-Book, 


By F. B. BADT. 


50 Pages, 140 Illustrations. Flexible Cloth Binding. 
Size of Type Page, 51-2 by 3 inches. 


PRICE, $1.00. 


This is, as the name indicates, a NEW BOOK, much more com- 
plete than the old one, with all the information, instructions and rules 
which are required by practical men, as Dynamo Tenders, Line Men, 
Stationary Engineers, and-owners and operators of all kinds of 
Electric Plants. It is the only book of the kind published in the 
English language. - Address 





This Little Book is Strictly Up to Date on all Matters Pertaining 
Telephone Troubles and their Remedies. 


Will be sent Post-paid for 25c. 


The W. J. Johnston Company, 
253 BROADWAY, NEW YORK. 


The W. J. Johnson Company, Publishers, 
253 BROADWAY, NEW YORK. 





= No fore Troublesome Calculations of the Sizes of Wires for Wiring. A Book for Contractora, Wire 
> men, Engineers, Architects, Amateurs, Ete. ° 
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A Novel Telephone Switchboard. 


We have recently perfected a switchboard, the simplest in construction, quickest in operation, most efficient 
and radically new in principle. 
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One hundred drops will be placed in a space of fifteen inches, using neither calling keys, switch levers nor 
clearing-out drops ; parties clearing-out through their own drops. The shutters are practically self-restoring, being 
reset at the same time that the plug is thrust into the spring-jack. It requires but two operations to answer a call, 
reset the shutter and call the party wanted, thus making the quickest operated switchboard ever devised. With 
this board twice as many subscribers can be properly taken care of with the same number of operators as with the 
next best board made. Drops and spring-jacks are self-contained, and can be removed from the board by the 
removal of one lock-nut, requiring not over teu seconds for the operation. 


* 


$O0OOO $OOO06 


Descriptive matter pertaining to this switchboard will be ready shortly. 


We are manufacturing twenty types of telephone instruments, covering all its applications. In the 
construction of these instruments we have aimed to make only the highest grade of talking telephones, not 
competing in any way with cheap apparatus. 


We will protect the users of the Connecticut Telephone & Electric Company’s apparatus, and will defend at 
our Own expense any suits brought against users of our instruments. 


THE CONNECTICUT TELEPHONE & ELECTRIC 00. 


WESTERN OF FIOF: 


195 La Salle St.,Chicago. MERIDEN, CONNECTICUT. 


F. F. SAPP, Manager. 
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* Dah’s a good deal dependin’ on de way 
aman applies his energies,’’ said Uncle * 
Eben. ‘De bass drummer often uses up Ora e 
more muscle oa one chune dan de fust 
fiddier does on a half dozen.” 


Don’t use Up your energies and lungs 
on poor Telephones. Ours are — 
to any and better than many.’’ 


COMPLETE > 
TELEPHONES 


RECEIVERS, HOOKS, CORDS, 
TELEPHONE WOODWORK. 


Have you seen our HHQME SWITCH. for Warehouse Systems? 


The Lever Flies Back to the Home Number when the Receiver is put on the Hook. 


We also carry a full line of ELECTRICAL SUPPLIES. 


Send for our New Catalogue of RECEIVERS, MAGNETO BELLS, and all parts of Telephones. 


MIANUS ELECTRIC CO., MIANUS, CONN. 





cilia ia Stromberg-Carlson 
Telephone 


BELL TELEPHONE Miz. Co., 
COMPANY, S| 


125 MILK STREET, BOSTON, MASS. 





76 JACKSON BOULEVARD. 
CHICAGO, ILLS., U. S. A. 








_ This Company owns letters patent 
granted to Alfred Stromberg and 
Androv Carlson, under sundry E 
dates, covering Telephone Appara- ! 
tus that infringes none and is second 
to none. 


This company owns Letters-Patent 
No. 463,569, granted to Emile Berliner 
November 17, 1891, for a combined tele- 
graph and telephone, coveriny all 
forms of microphone transmitters or 
contact telephones. 


Full Equipment for Central Stations, also for 
House, Office, Factory, Police and Fire Alarm 
systeme, manufactured in our own shops from 
crude material. 





The Very Simplest and Most Efficient Street 
Railway System on the Market. 
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| L. MLERIGSSON SWEDISH 
| OAL GRAIN MICROPH 


EFFICIENCY 
INDEFINITELY 
| GUARANTEED.’ 








Some of our competitors, jéal- 
ous of the reputation of the 
i = Microphone, and having nothing 
( original of any value to offer, are making an effort to deceive the public 
by offering a cheap and worthless imitation. 


None are genuine unless bearing the name of L. M. Ericsson & Co., 
( Stockholm, Sweden, and we are sole U. S. Selling Agents. 


f WHITMAN & COUCH, 





| Nii ) 
SWEDISH TELEPHONES, GY 

i No. 97. Metal Desk Telephone. 
A 196 Summer Street, BOSTON, MAGS. “imaguetsand bell for Exchange nev, efther bridges ov sorten, x) 
(SH GDEVVWVIT DRIDVTITIITIDTITTIST | HF SDEIDTIGEADTSDEYIRAGTADEISDEADS IDE SY 


A Few Facts Regarding Magneto Bells. 


Why the VIADUCT CO. MAKES the a sie This is why the Viaduct Bells are superior 


as an Most Lasting si the Market to all others and have the ehdorsement of Ex- 
change Superintendents throughout the world. 


a ll bells that have oir works, either signal 
Its predecessors, Davis & Watts, commenced All bells t : fan. =e 
the manufacture of Magneto Bells in 1878, or telephone, of either high oe low resistance, 
that time licensed manufacturers of the Ameri receive the same care and attention and the same 

« « . - 
material used. 
can Bell Co. The output was very large, out- 


numbering any other manufacturer. These bells 
You make no mistake in using VIADUCT 
BELLS, RECEIVERS, TRANSMITTERS or 


anythiny it makes. 


were used by telephone exchanges all over this 


and foreign countries. 


In repairing and remodeling 400 bells this 
month, which included all makes, it was found 
that the D. & W., or the Viaduct Co., after 10 to 


. . Send for circulars to 
14 years’ steady use, are still strong and service- 


VIADUCT Co., 


Baltimore, Md, 


able; good for many years’ more work, only 


requiring new wood, work, cleaning, parts, etc. 


This result is obtained only by care in manu- 
facture, and the use of material—steel, etc., that 
has stood the test of years. 





Interior System ; the latest and only Automatic Interior System, Standard Transmitter, Receiver and Magneto Kell, 
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Regardless of the action of others, associations or combinations, the 


Western ‘Telenone (ONSIPUClON UOMpALy 


Proposes to take care of itself and of its customers; and will not 
rely on litigation which is not under its control. 

It has done this since its organization ; it is the only Com- 
pany that has met the Bell Company in legal battle, and insisted on 
fighting the common enemy to a final hearing. 

But for the victories in the ‘‘Watson” and “Roosevelt” suits the 
independent Companies would have had to abandon the field. 

Either of these suits was harder to fight and of more doubtful 
outcome than this company anticipates any suit on the Berliner 
Patent will be, in view of the evidence in its possession. 

This company is the owner of a number of valuable improvements 
in the telephonic art, which are covered by patents, and proposes to en- 
force its rights under them. 

Vide the suits recently brought by the Western Telephone Con- 
struction Company against the following: 


The American Bell Telephone Co., 

The American Telegraph and Telephone Co., 
The Western Electric Co., and 

The American Electric Telephone. Co. 


No material or care in construction is too good for this Company, 
and it will continue to produce the best telephone apparatus that 
human ingenuity and skill can devise. 

Those interested in Telephony, whether familiar with its apparatus 
or not, are cordially invited to visit the Company's factory and inspect 
the apparatus, not only in its finished state, but also in the various 
stages of its manufacturing. 


WESTERN TELEPHONE CONSTRUCTION CO. 


250-254 80. CLINTON ST, - - CHICAGO, U8 A. 
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Everyone acknowledges that the exhibit of the 


Western ‘Telentone (onstruciion Company 


AT THE INDEPENDENT TELEPHONE CONVENTION AT DETROIT WAS THE 


Finest Exhibit of Telephone Apparatus ever made at any place. 


This Company especially desires to call the attention of the public to 
its new type switchboard, provided with its new automatic circuit changers. 
The same general style of drop and jack has been adhered to. It is 
easily recognized, in fact, as the “Standard No. 1 Board,” but the various 
changes made in it within the past few months places it even further 
out of the reach of competition than before. It is the 
fastest and most perfectly constructed switchboard ever 
produced. 

As with its switchboards, so it is with the telephones and auxiliary 
apparatus manufactured by this company. They are not built for show, 
although no one can deny their beauty. They are not mere toys, but 
good, substantial, honest, practical apparatus, which not only 
attracts attention by the beauty of their design and workman- 
ship, but continue to hold the admiration of the user by their high 
efficiency and general durability. 

In making your purchases, remember that the best is always 
the cheapest in the end. 

Buy apparatus of a company that has always lived up to its 
guarantee. 

Its promise of protection is equal to its bond. 


WESTERN TELEPHONE CONSTRUCTION CO, 


250=254 South Clinton Street, 
=——~CHICAGO, ILL. 
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dT PETRA LEST NS 
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Our Eureka Telephone, complete with Arm, shown 
in -cut,:..; as 9. 
Pony Long Distance “Telephone, complete, ee 
Echo Telephone, complete, . Ries we 8 
1. 

1. 

1. 


Telephone 
Box Locks. 


Transmitter Arms, complete with Coil, oye 
Transmitter Arms, suitable for any —— or 
Transmitter Arms, rooy;: 60% Riis 
Hunnings Transmitter, complete in box, 

Hunnings Heads, * 


15 
75 
15 
25 
25 
00 
25 
ee DEE, oe 6 a eae a ee ee 25 





ALL GOODS GUARANTEED. 


HAMMACHER, SCHLEMMER & CO. ILLINOIS TELEPHONE SUPPLY CO. 


oo 209 Bowery, N E W YO RF K. = 356 Dearborn Street, CHICAGO, ILLINOIS. 
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GARL ELECTRIG COMPANY, rinplon Euchiager once |TELEPHORE FE. CO. 





AKRON, OHIO. tion in en 
43 & 44 Loan and Trust Building, 
La Porte, Ind. | Marysville, Kansas MILWAUKEE, WIS. 
Manufacturers Tuscola, Ill, | Trinidad, Col. Telephones, Switch- 
of Rochester, Minn. | Albuquerque, N. M. ’ boards, Magneto 
Albert Lea, * | Perry, N Bells, ete. Over 15 
Manchester, Ia. Morganton, N a years of practical €x- 


Long 
Distance 
Telephones. 


Telephones 


FOR 


Exchanges. 


. Telephones 


Hotels, 
, Houses and 
Factories. 


Telephones 


FOR 


Electric 
Railroads 


~ (asystem of tele 
phoning from 
cars). 


Chester, Ill. Princeton, N. ‘J: 
Albion, N. Y. Amsterdam, 2, a 
Augusta, Ga. Coudersport, ba. 


Geneva, N. Y. | Aiken, S.C., ete. 
Interior Exchanges: New City Hall, 

Milwaukee, Wis., 75 Stations; Siegel-Cooper ® 

Bidg., New York City, 100 Stations, 


perience in the ser- 
vice with the licen- 
sees of the American 
Bell Telephone Co. 
a sufficient guaran- 
tee of the efficiency 
of ourapparatus. All 
of our telephones are 
equipped with a Solid 
Back transmitter, 
identical in principle 
withthat used bythe 
American Bell Tele- 
phone Co. for trans- 
mitting articulation 
a disiance of 1,600 
miles. 

Send for prices and 
mention this paper. 
CSSSSSSSSESESEEESSEEESESSeeeeeeeeeeeeeee 


“Duro” Telephone Cords, 
Medical mart 
and Switch Board Cords 


(Tinsel and Spiral 
Cc. &, anarey. 
LOWELL, MASS. 


A FIRST BOOK 


Electricity and Magnetism 


For the use of Elementary Science and 
Art, and Engineering Students 
and General Readers. 


By W. PERRIN MAYCOOK. 


Constant and reliable automatic service § 
wiihout the aid ofoperators. The only Tele- : 
phone Switchboard which does not i. fringes 
existing patents. 


For fuil information address 


STROWGER AUT. TEL. EXCH., 


Factory : 166-174 947 and 949 Rookery 
8. Clinton 8t., CHICAGO. 


Telephone Switchboards 
~enmece Magneto Bells. 


UTICA FIRE ALARM TELEGRAPH CO., Utica, N.Y. 


Capsule Microphone. 


GRANULATED CARBON. 


CLEAREST AND BEST TRANS- 
MITTER IN THE WORLD. 








Annunciators 





Switchboards 133 Pages. % Illustrations. Cloth, 60c 
etc., etc. Sample mailed to any address. —-. Send for circular Address 
GARL and discount sheet. 
LONG DISTANCE Write for The W. J. JOHNSTON CO. 
TELEPHONE. Catalogue. *NESS, McLAREN & BATE, Montreal, Canada. 253 Broadway, New York. 


on electrical subjects mailed to any address in : In Writing to Advertisers Subscribers will confer a favor on us and also 

the world, POSfAGE PREPAID, on receipt of § os Sa : . 

3 O O K price. Address, THE W. J. JOHNSTON CO, = 0” the advertisers by mentioning that they saw the advertisement in THE 
253 Broadway, New York. = ELECTRICAL WORLD. 
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THE WILLIAMS-ABBOTT ELECTRIC CO, 


CLEVELAND, 0O., U. S. A. 











ing. 








other patents pend 
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78,380 
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We own letters patent 





tf 


Manufacturers of 


micH-CRADE [elenhons ats B Bells and Receivers. 


Insist upon having your Exchanges equipped wi h these Bells. 
Z Our Guarantee accompanies each Bell. 
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at Detroit ! 


SUN EE 23, 18907 


‘Telephones Made on the Patents of 


BERLINER 
WATSON 
ROOSEVELT 
and others 


BELL 
EDISON 
BLAKE — 
HUNNINGS 





| 
The Best, the Finest, the Grandest 
Telephones ever offered to the Public 
| ew ee ee 


Indianapolis Electric Co. 


28-30 East Georgia St., Indianapolis, Ind. .. 
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THE VALENTINE-CLARK COMPANY, 


804-5 Caff Bidg., 230-236 La Salle St., Chicago. 












CREEN BAY, wis. CLARE, MICH. WAUKESHA, wis. 


WHITE CEDAR POLES:P0!NT MARION Me. COMPANY. 


Write us for Delivered Prices when In the market—We are headquarters. Office: 430 Fourth Avenue, PITTSBURG, PA. 


LINDSLEY BROS., Menominee, Mich.: 


MANUFACTURERS OF HIGH-CLASS OAK AND LOCUST PINS, BRACKETS, MOULDINGS, 
CROSS-ARMS, ETC. SHIPMENTS MADE PROMPTLY. LOW PRICES. 


WRITE US. 








PINS 


ANN NANO 






PINS LOCUST 
Vi 


a 


RRS ROE 





MENOMINEE MICH., “for ies on WHITE cEaAa | rus, 


= CIM POLS = 


JOHN THOMPSON, Sherbrooke, P. Q., Canada. 


Every Length Always on Hand. Large Poles a Specialty. 
STREET RAILWAY TIES IN HACKMATACK AND CEDAR. 


GREOSOTED ~~ oeoss"** 
For prices and particulars address 


Fernandina Oil & Creosote Works, 
__FERNANDINA, FLA. 


on ween ae ects mailed to any address, in 
pric i rid, AGE er ae on receipt of 
‘address, THE W. J. JOHNSTON Co. 
353 Peoadaae New York, 


IN WRITING TO—— ee = 


SLATE & MARBLE 
ADVERTISER Cc Wy | Wie 


PLEASE TlENTION oh parish bed de iS Roe ; 


CHATTANOOGA, MANUFACTORERS AND DEALERS IN TENN. 


ELECTRICAL; Smstrsscccs. scmcmseuswaete. |” 
WORLD. Wm. YELLOW PINE CROSS ARMS 


White CEDAR POLES itn 
PERRIZO & SONS, DAGGETT, MICH. 


TROLLEY POLES. 


National Tube Works Company. 


BOSTON, 70 Federal St. 
NEW YORK, Havemeyer Building, Cortlandt St. 
PITTSBURG, Fidelity Building, Fourth Are, 
CHICAGO, Cor. Clinton and Fulton Sts, 
ST, LOUIS, 938 North Second St, 
WORKS, McKeesport, Pa, 





‘Central Manufacturing Co., 





Cedar Railway, Telephone, 
Telegraph and Electric Light 
POLGes. 

Pine painted cross arms and Oak ae 
Get a one pee for ne at wey foe ya a 


= 2 ost Sou va eet Eastern i ich- 
Address, igan. Ser aaa: Al poles and good despatch. 


The W. J. JOHNSTON CO.,: W.C. STERLING & SON, 
253 Broadway, New York. : MONROE, MICH. , 


The Protected Raif Bond 


+++» MANUFACTURED BY.... 


THE FOREST CITY ELECTRIC C0. 


Factory: CLEVELAND, O, 
Write for Descriptive 
Circular and Discounts. New York Office, 126 LIBERTY ST, 


on electrical subjects mailed to any * 
address in the world, POSTAGE: 
PREPAID, on receipt of price. . 
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The Center Vestibule Car 





THE C.L.PULLMAN CAR COMPANY 


a 
%j 


a 


Seats double the number of passengers seated by 
ordinary cars, and only occupies the same space on 


the rails, consequently every passenger can have a 
seat, and so the «* No Seat, No Fare’”’ problem is thereby 
solved. FF KeS KSSH He HSH SHH Ht OS 


cca Aiea aie Ae ee ee SO Se I Se ey 


These cars will be built on the «Car Trust Plan ”’ 
when desired—that is, a part payment of cash and 
the balance payable during a term of years on security 
ofcars. SF KFHHHHMH HHH SHH HM SH 


653-655 “‘ THE ROOKERY,” 
CHICAGO, - ILL. : A 


ae 
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J. G BRILL COMPANY, 


PHILADELPHIA, PENN. U. Ss. A. 
Western Office: 1645-7-8 Monadnock Block, Chicago. 


——— 





BRILL No. 21 E TRUCK 





SOLID FORGED FRAME TRUCKS. 
NO RIVETS TO STRETCH. 


No bar-iron fitted with a sledge hammer to grooves in rough castings. 
FORGED FRAMES OF AMPLE SECTION, NOT HALF-INCH MERCHANT. BAR. 


No riveted work in any part of our truck. No patchwork. 


DURABLE. 


SOLID. 


NOISELESS. 


Electric Telegraphy. 


BY 


E. J. HOUSTON, Ph.D., and A. E. KENNELLY, Sc.D. 


CONTENTS. 


Chapter I.—Introductory. Chapter II.—Elementary Electrical Principles. Chapter 
II1Il.—Elementary Principles of Magnetism. Chapter 1V.—-Brief History. Chapter 
V.—The Simple Telegraph Circuit. Chapter VI.—Batteries and Dynamos. 
Chapter VII.—Relays. Chapter VIII.—Line Construction. Chapter IX.—Line 
Construction. Chapter X.—Repeaters. Chapter XI.—High-Speed Telegraphy. 
Chapter XII.—Duplex Telegraphy. Chapter X11I.—Quadruplex. Chapter XIV.— 
Mzttiplex, Printing and Fac-simile Telegraphy. Chapter XV.—Time and Train 
Telegraphy. Chapter XVI.—Electric Annunciators and Alarms. Chapter 
XVII.—Submarine Telegraphy. Chapter XVIII.—Operation and Maintenance 
of Cables. Chapter XIX.—Signaling Without Wires. 





Cloth. 458 Pages. 150 Illustrations. Price, $1.00. 


Great improvements have been witnessed in the art of telegraphy 
since the inventions of Steinheil, Wheatstone and Morse. To-day, 
so complex are some of the methods employed in duplex, quadru- 
plex and multiplex telegraphy, that in many of the books heretofore 
published the general reader, unless qualified by a prior knowledge of 
electric science, finds it difficult to comprehend much of what they 
contain. In this volume the treatment is so clear and the illustrations 
so copious that general readers will obtain such an understanding of 
the art as will enable them, though not possessed of any previous 
knowledge of electric scietice, to comprehend its general principles. 
A full description is given of both land and submarine telegraphy, 
with the apparatus employed. Automatic telegraphy is also amply 
explained. 


Copies of this or any other electrical book published will be sent by mail, POSTAGE 
PREPAID, 40 any address in the world, on receipt of price. 


The W. J. Johnston Company, Publishers, 
253 BROADWAY, NEW YORK. 





Electrodynamic Machinery. 


BY 
EDWIN J. HOUSTON, Px.D., 


AND 


A. E. KENNELLY, Sc.D. 
Cloth. 322 Pages. 232 IWustrations. Price, $2.50. 


The advent of the commercially perfected dynamo has marked such an 
era in electric progress, that the desire naturally exists on the part of 
students generally, and of electrical engineers in particular, to grasp 
thoroughly the principles underlying its constitution and operation. 
While excellent treatises on dynamo-electric machinery are in existence, 
yet a want has been experienced of a book which shall approach the sub- 
ject, not from the mathematical standpoint, but from an engineering stand- 
point, and especially from such an engineering standpoint as would arise 
‘n actual working with the apparatus. A book of this latter type will be 
found in the present work, which is the outcome of a series of articles on 
the same subject by these authors appearing in the Electrical Werld during 
(894-1895. Electrodynamic Machinery, as it is described in this volume, is 
iimited to the consideration of continuous-current apparatus. The authors 
have endeavored to explain thoroughly the principles involved by the use 
of as simple mathematics as the case will permit. In order to fix these 
principles in the mind of the student, and to test his understanding of the 
same, they have been accompanied by numerous examples taken from 
practical work, so that a student who will intelligently follow the treat- 
ment found in these pages will obtain a grasp of the subject that it would 
be very difficult for him to obtain otherwise without personal experience. 
For this reason it is believed that the book will serve as a text-book on 
sontinuous-current dynamo-electric machinery for electric-engineering 
students of all grades. 


Copies of this or any other electrical book published will be sent by mail, POSTAGE 
PREPAID, fo any address in the world, on receip' ef price, 


The W. J. Johnston Company, Publishers, 
253 BROADWAY, NEW YORK, 
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“EXPRESS” SWITCHBOARD. 






This board is a new departure, the most rapid switching appa- 
ratus ever devised, and will pay a daily dividend in 
quality of service rendered. 


Self-restoring Drop, 
Self-restoring Ring-off, 
Rapid Ringing Device. 


OUR NEW AMERICAN 


SOLID BACK AMPLIFYING TRANSMITTER 


Is the most 


Ua Mag Bed ad Cd dh 
eA la Bal El al bal 


powerful 


a instrument 





yet produced. 


ot 
y ESPECIALLY 


Cut shows a complete 100 Drop 
“ Express” Switchboard, 





This Instrument for Volume of 
Voice Transmission, Distinctness of 


BUILT FOR 
ee ore 
| SEVERE LINES. “**'* “sess 


NOTICE AIL.SO 


OUR HANDSOME NEW LONG-DISTANCE 
AND EXCHANGE No. 383 TELEPHONE 
with adjustable transmitter arm, allowing 
adjustment of transmitter, both as to height 
and laterally. Equipped with our solid-buck 
amplifying transmitter, powerful generator, 
of best quality of magnetic steel. The most 
efficient, convenient, reliable and duruble tele- 
phone in use. 


Apparatus Sold Strictly on Merits. Write for Prices. 


American Electric Telephone Co., 


171-173 S. Canal St., CHICAGO. 


Largest Manufacturers of Telephones and Accessoriés in the World. 
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Washburn & Moen Mfg.Co.:CUTTING-OFF STOCK 


Bare and Insulated =On a lathe is an expensive job; spoils the machine, and does not 


:pay in any way you look at it. Our cutting-off machines have 

FE LECTR C AL WI] R ES : automatic feed, patent tool, adjustable gauge, oil tank, etc. They 
= are also made with mechanism which increases the speed of spindle 

Of Every Description. : automatically as the cutting tool approaches the center of the wood. 








Also Manufacturers o 


THE “CHICAGO” RAIL BOND. 


General Offices, WORCESTER, MASS. 
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ia 
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Warehouses and Offices; 


NEW YORK. CHICAGO. SAN FRANCISCO. HOUSTON. 
PHILADELPHIA, PITTSBURG. BOSTON. 


Mast Arm 


With AUTOMATIC 
CUT-OUT. 


~ 


Lamp trinimer 
can trim 
twice the 
number of 
lamps in the 
same time 
than with any 
other mast 
arm, 







Prices on 
application. 





For Iron or Wood Poles, 


Simple Construction, 
Easy of Operation. 
Positive Action. 


Electric Railway Equipment Co., Manufacturers, 


431 and 433 East Front St., CINCINNATI, 0. 


CHICAGO: W. KR. Mason, 1202 Fisher Bidz. 

SPOKANE: Eleazar Darrow, 14-17 Temnle Conrt. 

NEW YORK: Elmer P. Morris, 15 Cortlandt Street. 
NEW ORLEANS: Stearns & Gray, 404 Carondelet Street. 


\ The Clonbrock —., 
4 Steam Boiler Company, 
Brooklyn, N. Y. 


TManuafacturers of the 


MORRIN “CLIMAX” and 
“COMPOUND” SAFETY 
WATER TUBE BOILERS. 


Bullt in units of 50 to 1,000 H.P. 
, ba Caution! Beware of infringers; they 
will be rigidly prosecuted. 
Also builders of Smoke Stacks, Tanks, etc., 


and all classes of Iron Works. Specifications, = 
drawings and prices furnished on applization. 





You ois leat your whole shop ecjuipaienti from our 
Catalogue—send for one. 


The Pratt & Whitney Go., “*conn:” 


BRANC NEW YORK: Liberty Bidg., Liberty and Greenwich Sts- 
. OFFICES; }) BOSTON: 281 Pranklin, corner Hamilton Street. 
t eres a — 44’ ioe ee cor Bhateap mpemoene ~ 






OHAPMAN VALVE MAN’FG 60. 


MANUFACTURERS OF 


VALVES AND GATES 
For Steam, Water, Gas, Ammonia, Etc. 


We desire to call special attention to our sew Bronze 
Seat Valves for Superheated aud High-Pressure Steam. . 
These are especially adapted for Electric Plants which 
are carryjug a stenas pressure of 125 lbs. and upward. 


The GENUINE CHAPMAN VALVES ix all cases 
will bear our name in full, either rolledin or cast upon 
the shells, and also our trade-mark and mon ogram. 


SEND FR SPECIAL CIRCULAR. 


General Office and Works, Indian Orchard, Mass. 
Treasurer’s Office, 72 Kilby St., Boston, Mass. 
aes ~ Salesroom, 14 North Canal St. 

ew York office, 28 Platt St. 
Send for Catalogue of Climax and Compound Boilers. at. Levis CO Fo, Pere Cor» 


In Writing to Advertisers Subscribers will confer a favor on us and also = : HAND-POWER STEEL CUTTING-OFF MACHINE. 


on the advertisers by mentioning that they saw the advertisement in THE 
ELECTRICAL WORLD. 








ROTARY SAMPLES OF 
SCCCCCCSSESET REET RRR e eee eee eee SSCS Eee eee eee MOTION. 
STANDARD BOILER CO., : avtomaric Pee Ven 
FEED. APPLICATION 
1141 Marquette Building, CHICAGO, ILL. SELF-OILING. 
BASEPACEDEEES CF Cuts off and faces solid stock, Round, Square, Oblong, etc. 
Cuts Iron-Armored Conduit without leaving a burr. SEND FOR CIRCULAR, 


GEORGE Ww. HASKELL, 4 Sevth Canal Street, Chicago. 


PHILADELPHIA MACHINE SCREW yoy 


Tw 626 and | ~ at AUNT Phils. 
Race St. 


Steel Water Tube Safety Boilers. :. 


PLANTS RECENTLY EQUIPPED: 
CHICAGO.—North Chicago Street R.R. Co., 4, oe H.- 
DUBUQUE, IA.—Star Electric Co., - O H.- 
CINCINNATI, O.—Edison Electric Co., 38 e 
0 H.- 


MANUFACTURERS OF 
All kinds of Special Machine Screws and Studs, 
Thumb Screws ard Nuts, ™! cycle and Electrical Works. 


DETROIT, MICH.—Mabley & Co.’s Building, 
BUFFALO, N, Y.—Lautz Bros. &Co. - 
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ENDORSED BY THE 


U. S. GOVERNMENT. 


APPROVED BY THE 
Board of Underwriters. 


ROBERT A. KEASBEY KEASBEY.& MATTISON COMPANY, venree 
‘ten ie AMBLER, PENNA. "| ait Ma sie 


3 or ie LINK-BELT HOPPES EXHAUST STEAM 


FEED-WATER HEATERS... 
Handling Machinery for Power Houses and Industrial Plants. 
CONVEYORS an ( ELEY ATOR for handlin Heat, boil and purify boiler water. 


Sheet Steel Pans easily cleaned. 
POWER TRANSMISSON MACHINERY, FRICTION CLUTCHES, 


% LINK-BELT ENGINEERING CO, "s,s... ae 


Perfect in results. 
(LINK-BELT MACHINERY CO.,, CHICAGO.) CATEAOS Grit. 
SSCS SRCKRSTRRHSSERETSTERESREERE REESE RRR RESETS ESERERRSRRE RR REESE ee eee 


— sericea =, “Exhaust Steam Heater. HOPPES PURIFIERS Sietn‘using any water. 
| REG TRADE MARKS | THE PHOSPHOR BRONZE SMELTIYGCO.|I liMITED, [THE HOPPES MFG. CO Spri ie i 
| ., = Springfield, Ohio. 
2200 WASHINGTON ; : 
| " S S des eel eelled Eastern Office: 604 Girard Building, Philadelphia. 
a8 
4 


Steam Pipes, Tanks, Boilers, 
Heaters, Cylinders, Etc. 





NEW YORK: 





Sea ame ie PHOSPHOR-BRONZE (ESSERE CSREES KRESS TREE CERES RESEREE Eee eeeeee 


on electrical subjects mailed to any address in the 
world, POSTAGE PREPAID, on receipt of price. 
Address—TueE W. J. JOHNSTON CO., 


253 Broapway, New York. 


INGOTS,CASTINGS .WIRE RODS, SHEETS.etc.! 
—DELTA METAL— 

; CASTINGS. STAMPINGS ano FORGINGS. 
ELTA, | ORIGINAL ano See eee 


aN 





SELL EXHAUST STEAM... 


snnannnmemmnimMiCOVER STEAM PIPES WITH OUR 


mote eniecsrssse =" STE AN PIPE CASING. 
THE MICHIGAN PIPE CO., Bay City, Mich. Boston Agents, 


A. HENDLETTE & SON, 139 Milk St. 
NATIONAL BICYCLES HAVE NEW IDEAS—HAVE A REPTTATION—NATIONAL CYCLE ure. co., BAY CITY, MICH. 


Eclipse Corliss Engines. HYDRAULIC PRESSES 


We solicit opportunities to submit proposals for furnishir g 
power plants for Cable Railway, Electric Ruilway, Electr’c 
Light Stations, Cotton Mills, Paper Mills, Rolling Mills, a d 
all kinds of manufacture that require Steam Power. 


FRICK COMPANY, Waynesboro, Pa. 


Fe ee eee ee eee ee eee eee ee eee eee eee eee Oe eee eee eae eee eeeeeer ace 
i i i i i ee i 


*Prasesrsesase mmasra»°ra PATE FRESE IRAN ID ARON: 


: THE UNIVERSAL WIRING COMPUTER. 


By CARL HERING, 





Presses, Valves, Hydraulic Lifting Jacks, 
Fittings, Dies, Etc. Polishing Machinery. 


WATSON-STILLMAN Co.., 204, 206, 208, 210 B. 434 St., #8. 


Seno ror Catracoceuns F. 








SIXTH EDITION, With Supplement. 


Dynamo 
Electric 
NMiachinerv. 


By SILVANUS P. THOMPSON, 
“ D. S¢., B. A., F. R. §, 


AUTHOR OF * PRIN: “IPLES OF DYNAMO- ELECTRIC MACHINES,” 


3 ‘MAGNET WINDING,” ETC, 


PPP Par 


Gives the sizes of wires directly in circular miles or in gauge numbers for 
any make of /amp (or any horse-power of current), for any loss, for any number. 
of lamps, and at any distances, without calculation, formula, or knowledge of 












Lunkenheimer’s Automatic 
Single Tube Injector 


is the simplest, most efficient and lowest priced 
machine on the market Has 5) per cent. less 


the advantage over these of being much simpler, more compact and handy 
than such a cumbersome and bulky set of tables would be. It gives the result 
in as little time as it would otherwise take to write down the figures to perform 
the calculation, 

The book inciudes also an illustrated article giving general hints on wiring 
and a set of original Useful Auxiliary Tables, such as for heating limits, 
weights of insulation, power reductions, composite wires of large sections, 
weights and resis' ances, wire gauges, etc. 

Convenient Size for the Pocket Cloth. Price, $1.00. 

Copies of thi's or any other electrical book or books published will be promptly 
mailed to any address in the world, POSTAGE PREPAID, on receipt of price. 

Address 


The W. J. JOHNSTON CO., Publishers, 
253 BROADWAY, NEW YORK 


~VavV AVA VA VaVAVAVAVAVAVAVAY 4 VA VAY 4VE Vi 


mathematics. 
It is tae equivalent of a complete set of tables for all practical cases, with 


parts than any other Injector, and is_inter- 
changeable with ‘all standard makes. — Investi 

ation solicited and satisfaction guaranteed. 
W rite for special circular and prices. 


THE LUNKENHEIMER CO., 
Cincinnati, Ohio, U. S. A. 


la Sole Manufacturers 
BRANCHES 
108 Havemeyer Bldg., No, 3 Great Dover St., 
NEW YORK LONDON, S. E. 


A MANUAL FOR STUDENTS 
AND ELECTROTECHNICS, 


volumes, Price, $6.00. 


The W. J. Johnston Co., 


253 Broadway, New York. 
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THE HEINE SAFETY BOILER. 
BUILT TO LAST. 





BRANCHES: THIS BOILER HAS ‘‘ POINTS” WORTH STUDYING. 
Boston. New York. PHILADELPHIA. H EINE SAFETY BoILER Co. 
Pittspuzc. Cu caco. Toronto. ST. LOUIS : 
Mexico. Denver. San Francisco. ee , 











HEAvY- SIMPLE anon COMPOUND 
DuTY AUTOMATIC ENGINES, 

& to 600 Horse Power. 
TanoEs ECONOMY, + «+ DURABILITY. 
ComPOUND ’ 
ENGINE. 





_— BUILT BY 


THE JOHN T. NOYE MANUFACT.’21NG Go., 


Qiccarnw 


Fe 


on electrical subjects mailed to any address 
in the world, POSTAGE PREPAID on 
receipt of price. Address, 


THE W. J. JOHNSTON CO.. 


DB QO O K S 253 Broadway, New York. 








Portable Holst, 


Power Bridge Cranes. Hand Bridge Cranes, 





Jib Cranes, Holds tend at any 
A 
E MARIS BROS., 
% MANUFACTURERS, Gverhead Track, Trolleys, : 
PHILADELPHIA. PA. Switches. 
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Websters System 


in y > e 
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Vertical Engines are divided 
into two general classes: Ist, 
the open or marine; 2d, the en- 
closed. 


The advantage of the Marine 
- Engine consists in easy access 
to moving parts. The disad- 
vantage is lack of cleanliness 
and rigidity. The enclosed en- 
gine has cleanliness and stabil- 
ity. but has the disadvantage 
of maccessibility. 

We have combined in the 
upcerior torm of our Vertical 
Enyines the advantages of both 
types without their disadvan- 
tages. 


THE BALL ENGINE CO., Eric, Pa. wont? mrc 


WORCESTER MACHINE SCREW CO. 


roa 


MANUFACTURERS OF 
IN IRON, STEEL 


SET. CAP and MACHINE SCREW ne 
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THE 


J.B. Allfre 
i Mfg. Co., 


No, 15 Rex St., 
Indianapolis.ind. 


High-Grade 
Automatic 
Engines. 


Centre Crank and 
Side Crank 
Slow, Medium and 
High Speed. 

Simple an 
Compound 
Condensing and 
Non-Condensing 


Direct-Connected 
Dynamo Engines. 


Automatic 
Lubrication 
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THE PACKARD Designed especially tor incandescent Lamp Manutactur- 
stock. Refer to General Electric Co , Westinghouse Electric 
Co., and Thomson-Houston Electric Co. 
SEND FOR CIRCU'T.-RS. 
93-97 Pearl St., Brooklyn, N. ¥ 
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ers. A Dry Vacuum of 2g 1-2 in. guaranteed. Three sizes in 
: VACUUM UMPS NORMAN HUBBARD, Patented July 2, 1890; April 14, 1891. 
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ALTERNATING 


SHORT-GAP come 


CIRCUITS 


LIGHTNING =e 
ARRESTERS = sg 


WILL TAKE THE DISCHARGE 

WHEN LARGE GAP ARRESTERS 

FAIL TO PROTECT. SMALL CURRENT 
ONLY AT TIME OF DISCHARGE, 

NO MOVING PARTS. 


These Arresters Protect 
The Niagara-Buffalo Transmission. 





AND MOST OF THE IMPORTANT 


LONG-DISTANCE TRANSMISSIONS 


Single Pole, 1,000 Volts. Double Pole, 1,000 Volts. USING HIGH VOLTAGE CURRENTS. 
WRITE FOR PRICES. 


GENERAL ELEGTRIG GOMPARY, 


Main Office: SCHENECTADY, N. Y. 


Sales Offices in all Large Cities of the United States. 
For Canada, Address Canadian General Electric Co., Toronto 


| “STEVEDORE” . “ROPE 


(TRADE MARK.) 


FOR THE TRANSMISSION OF POWER. 


This rope is made from the best selected Manila, laid up with our Patent 
Plumbago Lubricant, and is especially suitable for exposed drives. 


WE GUARANTEB ce” 
THAT MORE WORK OAN BE DONE WITH THIS ROPE IN 
PROPORTION TO ITS OOST THAN WITH ANY OTHER 
ROPE IN THE MARKET, WITHOUT ANY EXOEPTION 
WHATSOEVER. 

If you want to know the horse power transmitted by ropes at different 
speeds or the results of the latest comparative transmission tests of ropes 
and belts, or how to make an excellent splice, write for our catalogue, 
“MANILA ROPE.”’ 














Patent Friction Glutch Gut- 
off Goupling- 


For CONNECTING 
and DISCONNEC- 
TINGlines of Shaft- 
ing, Water-Wheels: 
Steam Engines or 
other Machirery 
without ‘ 

speer 

Powe 


.FRIGTION 
GLUTGH 
PULLEYS 


Starting and Stopping Machinery 


WITHOUT SHOCK OR JAR C. W. HUNT COPIPANY,.— 
JAMES HUNTER MACHINE CO, “°™tens2"": 45 BROADWAY, NEW YORK. 


WILLIAMS’ IMPROVED VERTICAL 
ENGINES, |2.22:" 


This means that the horizontal 
design requires five per cent. of 


FO 
E LECTR IC L | G H - its rated load in excess of the 


vertical to be used upon its 

A N D RA | LWAY S E RV | he E. fractional resistance. This means 
not only five per cent. of its 

a power lost and its fuel cost upon 

OLS the company’s books, but the 


Wm. Tod & Co., © Ed. F. Williams, wear and consequent cost of 


BUILDERS, ENGINEER, repairs occasioned by it. 
Youngstown, Ohio. A21 St. Paul Bidg., New York. 
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OAK LEATHER 
ALTRI Lam PS and 
BELTING. 
Pewee siccecesset Transformers. 
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1893 
WORLD'S FAIR 
MEDAL FOR 


1889 
PARIS EXPOSITION 
MEDAL FOR 
Rubber Insulation. 
















The Standard for Rubber Insulation, 
Sole M'f'r’s of Okonite Wires, Okonite Tape, Manson Tape, Candee Weather-Proof Wires. 


Warp L. Canpex, Vaile aaa coe Ys Gzo. T. eS pono Supt. 
NE a ARETE MEIER ATTIRE. 









H. Durant 


W. H. Hone: 






| @7 Perry Street, NEW YORK. 

46 & 48 So. Canal Street. CHICAGO. 

226 North 3c Street, PHILADELPHIA, 

119 High Street, BOSTON, MASS. 
Tanneries, BRISTOL, TENN, 





SHEET LEAD “eesee ("aoe 


Only Rubber Insu Receiving Medals of Award Worid’s Fair, 1 
INSULATED WIRES AND CABLES 


AERIAL, SUBMARINE, UNDERGROUND AND INTERIOR USE, 


KERITE-TAPE. 
W. R. BRIXEY, "weacturer, 38 Pcs | 


TRADE MARK, Branches: CHICAGO, SAN Dan cimean NEW ORLEANS. WASHINGTO. 


INSULATED ELECTRIC WIRE, 
Flexible Cords end Cables, 
200 ane 202 NORTH THIRD ST. PHILADELPHIA, PA, 


RIKER ELECTRIC MOTOR COMPANY. 
MOTORS “exooxtyn. xv. DYNAMOS 


RICE & LEFEBVRB, 1215 Filbert Street, 
PHILADELPHIA, PA 









Telephone Induction Collis. 


Electro- —. Medical 


. F. SPLITDOR 
manufacturer of Blectrioal an sciaities. 
47°27 Vandewater St., N. Y. 
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23>) GRIMSHAW WHITE CORE WIRES 


GRIMSHAW TAPES, RAVEN WI WHITE ¢ CORE WIRES, VULCA DUCTS, 
EW YORK INSULATED WIRE COMPANY, 


MAIN OFFICE: { BOSTON: SAN FRANCISCO: 
8&t.. New ¥ x0 De 115 New Montgomery St. 


When .r5, JENKINS’ or JENKINS BROS,’ DISCS 


that have Trade Marksame as cut, they are all right 
for high pressure steam. All others are imitations 
and you cannot hold us responsible. If you cannot 
get our discs from your dealer, send to us for them. 


Tl John St., New ¥ Mt peat ene Chica TN. 4th 
Cc. Ss or ana t. . 
St, Phila, 17Pearl St., Boston ote 
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SIMPLE oe 


INSULATED WIRES AND CABLES. 
Rubber Covered, Weatherproof, Underground and Submarine | 
Powers ‘Perfect” Arc Cut-Out. ve Be Hixson, Simplex Electrical Company, — 
“Tho B, G, Bernard Company, Troy, HK. Y. 137 Monadnock Block, CHICAGO, 75-81 Cornhill, BOSTON, MASS,” 
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Dynamo Belt. 









BONER GENUINE WITHOUT 
SABLE 
STAMPED EVERY TES PEST. 






a ees N.Y 113 Liberty St, 
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DELPHIA, PA , 129 N. 34 St, 
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Uncut 

Or Gut to any 
Size or Pattern. 
Washers. 


. < a SCHOONMAKER, 'e ne William St., New York 
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Gas-Liahting Burners, Burners, Mouthpieces, 
EVERYTHING FOR HOUSE, HOTEL OR R FAOTORY USE. 
22 Dey Street, New York. 


PAOTORY. 1499-148E DE MALS AVE., BROOCHLYVR. 


BOR eRUSECON SR eeO RE eeseesereeEseseeuecesRsUeSseTRcSRSSECECTERUCTESESReeeREREESEEEE 


TOGGLE-CLAMP CABLE 
INSULATOR. _ mm 


The weight of the cable in the hinged 
jaws causes the wire to be automatically 
clam to the insulator with a powerful: 
toggle action. No binding wires or time = 
lost with screw caps. Lift wire in or lift i 
out. Attachment instantaneous—economi- 
cal, simple, reliable. Perfectly ere S 
with Moulded Mica. Send for revised catalogue. # 


TROLLEY LINE INSULATORS, Etc. 


ar. 1. W. JOHNS MFG. C0., 






































CBest and cheapest Junction Box on the market. « “ 
Write for circular and prices. 


PASS & SEYMOUR, 


aes N.Y., U. S.A. 
Boston. 100 William St., New York. : 










































When meet ns ries us “id letter and be sure your 
a Writing to Advertisers Subscribers will confer a favor on us and TH FE DAY OAD 


ZW rive WL Wat Tay eR 
DBE) 
London. 

led ge se ce nna costctnvoetvansenesiynsnes Gohl astcfhennve tonights toate sae purbipin 
As filament, a good vacuum and a thoroughly tested 

LYNN, “Mass. 

also on the advertisers by mentioning that they saw the advertisement in 

THE ELECTRICAL WORLD. =can be increased by the use of improved electric heating devices, which 
SRST RR STORTO SAAR ESERRER GR RRO RRR AM EARS RASH SARA RAE ERAS eas se seaeEseeeaeseesasss do not heat the room. 


bulb, make our lamps equal to the best of new ones. 
tye oe var cypeahic state dbbel oc ts -kecaahedes talc mab che ah a ae yagi db ele nine chalet clean sachin beh nt ge ah duis doa lok a a a Mala 
THE TOOL CATALOGUE? auc POTS, STOVES, STEW PANS, 


could justly be called an encyclopedia of tools; it is at SOLDER POTS, SMOOTHING IRONS, 

book that every electrician or person interested in tools, * HEATING PADS, CURLING IRON HEATERS, 
supphes and machinery should have. The book is: TAILORS’ and HATTERS’ IRONS. CHAFING DISHES. 
1olg x 71g in., contains 710 pages and over 3,000 illus-= These and many other devices will help you out. Everything fully 


trations. It will be sent with hnen cover on receipt of : guaranteed and up to date. All dealers, or 
35 cents, or a cloth binding express paid on receipt of = 


$1.00. The money paid for catalogue is refunded with = American Electric Heating Corporation, 
the first purchase amounting to over $10.00. Discount: BOSTON, ce -£ 


sheet is sent with each book. 








= Chicago, Monadnock Block. New York, 39 Cortlandt St. 
MIN TGOM ERY & CO., - We are now doing much special work in the way of heating and 
THE TOOL DEALERS. 105 Fulton St. New York City. : Special fireproof resistance work. Have you investigated. the Universal 


(OUCOORAOORAEERSOUCCOOCORESCCCOCCGAUSRRSCRCRDAARCRCERSEOURGHOESSEseceeeeRenetis Enamel Rheostat? The best «‘car heaters’’ in use. 


BOOKS "nates naar i 


STORAGE BATTERIE ES: NON-INFRINGING 
» RECHARG le 
sueniey taitoms Poa SUPPLE. “STORAGE BATTERIES 
ou receipt of price. 
THE W. J. JOHNSTON CO., 263 Broadway, New York. > 









Portable iste Mlacteds Laaterie | a Yacht = Made of PURE ROLLED LEAD. 
er “No Joints! No Solder! No der! No Plugs ! No Pellets! 


= THE STORAGE BATTERY SUPPL aun = THE WILLARD ELECTRIC & BATTERY CO. 


= #39 East a7th Street, New York. : 49 Wood St., Cleveland, Ohio, 


Gis seancdendchecoadnsdnsenunessussnucstvEqucqnehocponsenanenasaasusnnebsumecaseasansnstsenetonvesapersducebacee ee eee Ohio, | 
THE BUCKEYE 


BUCKEYE: 


‘INCANDESCENT LAMPS. 4 ampere 





any other manufactured, 
and yields longer life aé 
full candle power. 
























THE ELECTRICAL WORLD. 





















PATENTED APRIL 20, 1897. 
No, 581,098. 


° 





. Ninety-nine per cent. of store windows are imperfectly lighted, and especially so where electric lamps are used: Most of 
the lamps are scattered on the bottom and at the sides of the windows, where they can be seen by lookers-in, and where they 
attract more attention to themselves than to the goods ney. are’ imperfectly lighting. The ideal window light should light 
the goods, and not be seen while doing so. 





-* . 


FRINK’S SPECIAL PATENT WINDOW REFLECTOR is placed in top of window near the front glass, reflecting 
the light inward and downward. The reflectors are up out of the way and concealed from view, at the same time conceal- 
ing the direct light from the eyes of the observer,‘and giving a strong, even light where wanted, thus doing away with the 
annoyance of a dazzling light in the eyes. These reflectors have been adopted by leading stores in the principal cities 
of the United States. ae 


FRINK’S ELECTRIC CLUSTER REFLECTORS, with three to eight lights, 
have solid metal frames and are lined with silver-plated corrugated Mirror or Opal 
glass, in sections rigidly held in place,.making*them far superior to the ordinary 
opal reflector shades, There is no danger of the pieces breaking and falling on 
valuable goods or on the heads of those beneath, as with the opal shades, and now 
that we are able by the aid of expensive machinery to furnish them at about the 
same price as the ordinary opal shade they are extensively used. 





egies 




















No. 2609 Plain. No. 2505, Brass Band, Plain or Embossed. 


FRINK’S PATENT REFLECTORS 


Are specified by leading Architects and Engineers, and everywhere used for lighting Churches, Halls, Theatres, 
Art Galleries, Banks, Stores, Store-Windows, Schools, Hospitals, Telephone 
Switchboards, Office and Public Buildings, Xc. 





First Prise 
y Wlorld’s Fait, 





ECONOMY. 


HE FIRST PRIZE AT THE FIRST GREAT AMERICAN EXPOSITION. , | ae 
THE FIRST PRIZE AT THE LAST GREAT WORLD’S FAIR. Bai 


Book Price Esti ELEPHONE, “860. FRANKLIN.” 
of Light, Lists and mates Free. oT DRnAe “TRINK, EW YORE” 


I. P. FRINK, 551 Pearl Street, New York. ice 2 ae oi 





No. 2308, 
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AMPS 






FOR ELECTRICAL WORK. 


a yo og — phere pam 
Btreet, 


709 Lexington Avenue, 
SURES Reese sesereatesaseeeatseseseeeee 


New York City. 
The Worcester Polytechnic Institute, 
WORCESTER, MASS. 


~ ane Cc, MENDENHALL, President. 
shoal Rapieeasian’ Chominiee esd see al meine, 
m 
irea and extensive laboratorion in Engineesing, Slee: 
gcky, jemist 


Fiydravtics 
a iad iinet eS MER 'ARSHALL, Registrar. . 
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HIGH PRESSURE BOILERS, COMPLETE POWER PLANTS. 


June 26, 1897. 
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ENGINES 


Estimates and Drawings subraitted. 
WESTON ENGINE Co., 
PAINTED POST, 













DWARE 









REPRESENTATIVES: 
JULIAN SCHOLL & 00., 
12f Liberty St., New York City. 
| SCRANTON SLICLY & MACHINERY 60., 
131 Wyoming Ave., Sercaten, Pa, : 
T. K. OARBY & BROS. 00., 5 
26 Light St., Baltimore, Md, 
MITCHELL, LEWIS & STAVES CO0., 
Seattle, Wash. § : 
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Westinghouse Polyphase om oo 


Generators, Motors, Transformers, for two-phase, three-phase, and C. F. Scott two-phase three-phase system of alternating current power trunsmission. 
26,000 horse power in otl-insuleted transformers constructed. 
, Potentials from 5,000 to 50,000 volts, All Apparatus necessary for 100 mile transmission. 


Westinghouse Electric and Manufacturing Company 


PITTSBURGH, PA. 


t CHICAGO, N. Y. Life a: A 
n 








NEW YORK, 120 Broadway. oe FRANCISCO, Millis Building. 


BeeTON, BN. Yeh Building. PHILADELPHIA. Girard B €. ACUSE, N. Y., Bastable Building. 
Paar 7 Guasente Building. 3 H, Westinghouse Building. TACOMA. WASH., = Ss. 10th Street. 
HARLOUT , 36-88 oman Street. ST Lt LOUIS. American Central Building. For CANADA addre 


STLANTA. Gay ‘iguitable Bt AHEA RN % SOPER, Ottawa, Ont 


“WESTINCHOUSE ELECTRIC Co., Ltd., 


32 VICTORIA STREET, LONDON S.W., ENGLAND. 


a seen UNION HARDWARE CO.. “*sxv" 
(1896) GARTON LIGHTNING ARRESTERS Woodwork for Electrical Purposes 


POSITIVE, RELIABLE, DURABLE, EFFICIENT. IN ALL FOREIGN AND DOMESTIC WOODS. 
Send for our new illustrated Circular. Push Button Shells, Bell Boxes, Bases, Rosettes, Etc., Etc. 
Mention KEOKUK, loWA, : 


this paper. GARTON- -DANIELS ELEGTRIG 60., U. 8, A. Electroplating in Gold, Silver, Nickel and Brass. 


Re evarar arr 
Wilmington, 


Del. 


we ANSONIA ELECTRICAL CO , Black Diamond File Works. 


ANSONIA, CONN... 
I ted 
MANUFACTURERS OF Gatablished 1863, we Maly, ncorporated 1895, 


Shield Brand Moisture-Proof ; 











Special Awarded 
Feeder and Line Wires. 
Magnet, Office, Damp-Proof Office Gold at 
and Annunciator Wires. 
Atlanta, 
HERCULES TROLLEY WIRE Medal. 
BELLS, BATTERIES, ANNUNCIATORS AND ALL HOUSE GOODS SUPPLIRs. 1895. 


ELECTRO-MACNETS. 


nd Canada. 
The Varley Duplex- Magnet Co. { 138 Seventh Street, United States and ad 


Our-goods are on sale in every leading Hardware Store in the 


1S Boventh Mitre G, & fl. BARNETT GO., Philadelphia, Pa. © 
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THE NATIONAL CONDUIT & CABLE COMPANY, 


and Patentees of PAPER-INSULATED CABLES and CEIENT: classes of electric service, Electric Railway, 
Light and Power, Telephone and ar Tderck 
co and 1897 ar are paper insulated. Our st it endorsement is found in the fact that 
BEWARE OF INFRINGE f you want the best, or to what is the best, communicate with us, 


Branches: CHICAQO, Rookery; PHILADELPHIA, Betz Bidg.; BOSTON, Ames Bidg. 


At least three-quarters of the underground cables ordered in the United States durin, 
our competitors are endeavoring to put cheap imitations on the market. 


Main Office, TIMES BUILDING, NEW YORK. 








